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INTRODUCTION

Pursuant to a request by the U.S. EPA, Office of Regional
Counsel, Region 5, and the Environmental and Natural Resources
Division of the U.S. Department of Justice, CI Reginald Arkell
previously researched records of the Miami Conservancy District
(MCD) in Dayton, Ohio, pertaining to Dick’s Creek. Copies of
records were obtained concerning excavation and dredging work
performed at the creek in the vicinity of the AK Steel facility in
Middletown, Ohio, during the mid-1960g through the mid-1980s. The
research is documented in memorandums dated February 4, 2004, and
July 1, 2004. The purpose of the research was to help identify the
movement of potential PCB-laden material alleged to have originated

from AK Steel so that any contamination can be remediated. A
resident of Middletown by the name of - identified
several individuals including - who are longtime

residents of Middletown that may have relevant knowledge On the
above date, CI Arkell met with - - and at the
abowve location. - _ granddaughter, , was
present during the interview. A 22"x 32" map depicting Dick’s
Creek from Sta. 0400 to Sta. 160400, dated February 10, 1966, that

had been copied from MCD records was provided for viewing. The
information below was cobtained from _
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DETATILS

> He is 79 years old and has lived at his current residence

since about 1962. His wife is deceased. gsaid
she and her mother, - _, moved 1in with

to help take care of him. Their residence is located

on property at the
—

The property is also NS
— He said the property consists of two parcels

with frontage of about

B (- vorked for many years as a truck driver
before retiring at the age of 65. He has never been employed
by AK Steel but frequently hauled materials to and from their
plant site near his residence. See Figures 1, 2 and 3 for
pictures of

> He only recalls one occasion when work was performed to widen
and/or deepen Dick’s Creek in the vicinity of his residence.
He could not estimate the date when this work was performed.
He initially said that he had been living at his current
residence for about 15-20 years before the work was done.
However, he later acknowledged it was very possible that the
work could have taken place in the 1960s. He recalled someone
stopping by his house and asking if he had a need for
dredged/excavated material from Dick’s Creek for use as fill
in his vard. He did not know who this person was or the
entity the individual represented. He accepted the material.

> He has always experienced some flooding from Dick’s Creek in
his back yard. His property slopes down from HiEEGSCEE
EEEEEE-< it approaches Dick’s Creek. He was glad to have the
material so that his property could be leveled off to some
extent. He vaguely recalls that the excavation work at Dick’s
Creek resulted in the taking of some of his property. He was
unsure as to how much was taken or if a deed was executed to

document the property transfer. The distance o '
o Dick’s Creek had been
was now about as a result. He still experiences flooding

at the far back end of his rear yard but not to the same
extent as before the work was done.
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> The material taken from Dick’s Creek was moved by some type of
equipment with a scraper that transported and/or dragged the
fill before spreading it onto his property. He did not recall
it being loaded into dump trucks of any kind. He did not know
the company that performed this work. He could not estimate
the volume or depth of the material that was placed on his
land. The material was spread from about the entire eastern
gide of hlS property beginning at some p01nt in his front yard
‘and extending south to the back yard. The material placed
behind his home extended from the back of the house to a point
about one-half or more the length of his back yard to Dick’s
Creek. He pointed out a visible ridge extending from east to
'west in about the mlddle of hlS back yard which was where the
filling stopped. He was vague as to how much of this he
actually saw being done as he was working as a truck driver
during the day at the time. The back portion of his property
has some growth of trees and brush in a northern portion but
mostly consists of a fallow field extending back to the creek.
There are several hundred lawn mowers on his property.

> He identified two additional areas near his home where
dredged/excavated material from Dick’s Creek was transported
during about the same time. The first property is currently
surrounded by a chain link fence located on the east side of
Yankee Road adjacent to and north of Dick’s Creek. This had

worked. See Figures 4 and 5 for photographs of this property.

The second property is Tand where a welding shop is located at
thejeoutheast corner of the intersection of Dick’'s Creek and
Yankee Road (Orman =1 Weldlng Center) . See Figures 3, 4, 6 and
7 for photographs of this property. Again, he was vagﬁe as to
how much of the work he actually saw. However, he was adamant
that the height of these areas was raised by the placement of
fill from Dick’s Creek. He could not estimate the volume or

depth of the material that was placed on these properties.

> He refused to sign a written statement as to the information
he provided. He also would not consent to any photographs
taken of his property from his land. He could not provide a
reason why other than he did not perceive that any potential
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Fig. 7 - Orman Welding Center Property looking Southeast from Yankee
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"Rojko, Cathy (ENRD)" To
<CRojkc@enrd .usdoj.gov>

12/13/2004 12:02 PM

AK Steel Ohio -- tomorrow's call at 11 a.m. Eastern/10 a.m.
Centr al time

Subject

PRIVILEGED AND CONFIDENTIAL
ATTORNEY-CLIENT PRIVILEGED
ATTORNEY WORK PRODUCT

For tomorrow's call at 11 a.m. Eastern time/10 a.m. Central time, see below for draft agenda:
-- Settiement Update (Steve, Rob, et al.)
-- floodplain work plan from AK Steel
-- Reach 2 sampling (Mike M)
-- upcoming meeting with AK Steel

-- penalty issues (expect penalty offer from AK Steel at meeting this week/discuss
potential reaction) (Steve, Rob, et al)

-- consent decree draft {(Rob and Cathy)
-- need to prepare scope of work attachment {who will do this?)
-- SEP attachment (revisions will probably have to wait until get more info from AK Steel)
-- Anything Else?
The call in number is [y rass code [l Let me know if you are unable to attend.

DOJ -- all conference rooms are taken. Let's meet in Steve's office.

Cathy.

"

e
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PRIVILEGED AND CONFIDENTIAL
ATTORNEY-CLIENT PRIVILEGED
ATTORNEY WORK PRODUCT
DRAFT 12/09/04

Dredge Spoil Disposal Areas

Dredging and/or channelization has taken place in 1967, 1975, 1976 and 1984 from point 400
feet west/downstream of Yankee Rd bridge to upstream/east of Yankee Rd bridge to Sta 150--00
(intersection of North Branch of DC and main DC). (We know that Armco/AK had at least 57
PCB transformers in 1677. Many of these had probably been there for 20 to 30 years prior.
Beginmng in 1983, Armco/AK began disposing of PCBs transformers, which was completed
around 1999. We do not know the first use date for PCBs hydraulic oil at the Middletown
works. We do know that Armco purchased 990,000 pounds of Monsanto-brand hydraulic o1l
between 1970 and 1972. [ believe PCB hydraulic oil use began in the mid 1950's.)

1967

The 1967 dredging/channelization between Sta 0+00 to Sta S0+00 straightened the creek by
pushing the sediments onto the existing creek-banks and/or floodplain areas. This dredging also
isolated two large meanders located at Sta 19+00---Sta 25+00 and Sta 38+00---Sta 48+00. An
estimated 100,000 cubic yards of creek sediments east of Sta 50 to Sta 150 were also removed to
onsite Armco fill areas (see MCC 9/1/04 revised Contract Map 142 ). As part of Corrective
Action (CA). we should require AK to sample several of these open onsite fill areas to determine
if PCBs are present. We may want to require 25 to 30 of “discretionary samples” that are chosen
by EPA for this purpose and sampled/tested by AK.

1975 and 1976
The extent of dredging work done 1n 1975 and 1976 and the location of dredge spoil disposal
areas are unknown at this time.

1984

In 1984, several areas in DC were dredged from Yankee Rd Sta 0+00 to 58+100. The 1984
project removed 22,180 cubic yards of dredge spoils to nearby locations. MCD records on the
1984 dredging indicate that show dredge spoils being placed in 6 disposal areas (listed below)
near residential and/or floodplain areas. We have 10 Daily Construction Reports (DCRs) that
give us some information as to the disposition of dredge material in 1984. Note that in the first
Daily Construction Report (DCR1) dated 7/25/84 on the "Location of Spoil Area" egiry states
the following: "Kelchner has contacted several landowners along Oxford State Road about
placing spoil on slopes and high portions of properties along Oxford State. He hopes to spoil
most of the material with pans and use the haul roads as little as possible."
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Reggie Arkell's interview/memo with [[SINI svpports the above as he indicated that "the
material taken from Dicks Creek was moved by some type of equipment with a scrapper that
transported and/or dragged the fill before spreading it onto his property. He did not recall it
being loaded into dump trucks of any kind."  Also, the 11/16/04 interview/memo with MCD's
Rinchart states that "project work in 1984 was focused on excavating the material from the
banks of the waterway....the majority of material removed was deposited in areas farther away
from the creek....some type of equipment with a scrapper was used to remove most of the
material." MCD's Rinehart also identified the |l property as dredge material disposal site.
See Figure 2 and green property in the Rinehart memo. As part of CA. 1 think the whole
B 1ot needs to be sampled for PCBs.

I - sc indicated that the Glenn Cartage Company property received Dicks Creek
material. See Figure 2 and the violet property in the Rinehart memo. Arcadis Figure 2 provided
by AK shows the two meanders between Yankee Rd and the NY RR bridge. Dicks Creek dredge
material from the larger north-side meander was probably spread onto this property in the same
way as the nearby ||l property. Arcadis Figure 2 shows 15 floodplain sampling locations
between Yankee Rd and the NYRR bridge, including the proposed deep sampling location at the
top of the north-side meander. The northside meander may actually be part of the Glenn Cartage
Company property. As part of CA. I think the entire Glenn Cartage property needs to be sampled
for PCBs. I am concerned about the several properties located between the |l 2nd Glenn
Cartage properties. The Acardis Figure 2 ariel photo-map is dated 2004 and appears to show
trees and open areas with no buildings. Unless this area is a high spot, you would think that fill
material would have been spread across this area also. Under CA, some additional sampling
should be done in the back-half of these properties.

The remaining DCRs, with dates, Limits of Earthwork, Location of Spoil Area and Construction
Activity entry information and disposal amounts are listed below. Note that the right bank is the
north-side of Dicks Creek and left bank is the south-side if Dicks Creek. See MCC 9/1/04
revised Contract Map 142 )

DCR2 dated 8/6/84 Right bank Sta 14+00 to Sta 18+00 (arca midway between RR bridge and
0ld channel Spoil Area) Location of Spoil Area entry states "Equipment parked at Oxford State
Road with rear of lot used as disposal site.”

DCR3 dated 8/14/84 Right bank Sta 32+00 to Sta 36+00 (near/upstream of Outfall 002)
Location of Spoil Area entry states "Equipment parked at Oxford State Road with rear of lot used
as disposal site." Construction Activities entry states that "widend road on Levey & put 4 ' fill
over Standard Oil & C.G.& E Lines..Removed one tree on Levey Station 36 +00" (Lievey is
probably levee.} The Standard Oil and C.G.&E pipelines mentioned above crosses Dicks Creek
(DC) at the NY RR bridge and runs along Oxford State Rd.  Unclear where the 4 feet of fill
would have been placed, but it could be at Sta 36 .along Oxford State Rd. north of Outfall 002,

See Arcadis Figure 4 map/photo.
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DCR4 dated 8/15/84 Right bank Sta 36+00 to Sta 39+46 {(near/upstream of Qutfall 002)
Location of Spoil Area entry states "Equipment parked at Oxford State Road with rear of lot used
as disposal site.” Construction Activities entry states "10:00 to 3:30 Loaded trucks for Armco”

DCRS dated 8/16/84 Right bank Sta 38 +00 to Sta 44 +00 (near/upstream of Outfall 002)
Location of Spoil Area entry states "Equipment parked at Oxford State Road with rear of lot used
as disposal site." Construction Activities entry states "Loading and hauling dirt between Sta
38+00 -41+64.23 Loading Trucks for Armco & 2 Euclid Pans hauling in Burridge Machine
Shop Lot...Kelchner started disposal area in lot behind Burridge Machine Shep.

DCR6a dated 8/21/84 Right Bank Sta 56+00 to Sta 58+00 (near/upstream of slag haul road)
Location of Spoil Area entry states "Equipment parked at Burridge Machine on Oxford State
Road, rear 10_1:__ used as disposal area”.

1 think the disposal area for DCRs 3 thru 6a is the rear lot of the old Burridge Machine Shop
property and/or the old Armco lot located north/above the Old Channel Spoil areas and south of
Oxford State Rd.. See Figure 2 and vellow property in the Rinehart memo. CA sampling should
focus of the rear half of the old Burridge Machine Shop property but some samples should be

- taken in the front portions as the fill dirt may have moved around over the vears. CA sampling
should also sample the old Armco lot located north/above the Old Channel Spoil areas and south
of Oxford State Rd..

DCR6b dated 8/21/84 Left Bank Sta 4+00 to Sta 6+00 ( near/upstream Yankee Rd bridge)
Location of Spoil Area entry states "Disposal site Middletown Welding Co. Lot. Disposal for left
bank material between Yankee & RR bridge". This is the Orman Welding property and is
identified in Figure 2 as the pink property. Mike Mikulka says that a photo at Orman's shows
the 1984 disturbed/regraded arca adiacent to Dicks Creek. As I understand our cwrrent sampling
agreements with AK. this areas should be addressed via our hot spot and floodplain sampling.

DCR7 dated 8/28/84 Left bank Sta 54+00 to Sta 58+00 (near/upstream of slag haul road)
"Removing dirt at creek side and stock piling. Did not haul any today”

DCRS date 77 Left Bank Sta 36+00 to Sta 38+00 and Sta 52+00 to Sta 54-+00

Location of Spoil Area entry states "Disposal area on Armco lot left side of the stream.”
Construction Activities entry states "2 Euclid pans hauling dirt ...61 loads Armco lot... site visit
A M. Rinehart." This may be the AK Steel General Slag Dumping Area identified by Rinehart

and shown in Figure 2. I think we have some floodplain samples on the south side of the creek
near this area.?7? They may have used the dredge material to cap the old slag landfilliarea so

some CA sampling in the 0- 1’ and 1-2' foot range may be warranted. Suggest we trv and get 10
to 20 discretionary samples for this area.

DCR 9 dated 9/8/84 Left Bank Sta 24+00 to Sta 28 +00 (south-side opposite the big meander)
Location of Spoil Area entry states "Disposal area Oxford State Rd and Ottawa St." Construction
Activities entry states "Loaded and hauled 97 loads on 2 Euclid Pans.” This arca was not
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specifically identified in the |l or Rinehart memos. It may be old Armco lot located
north/above the Old Channel Spoil areas and south of Oxford State Rd. I could also be
AK/Armco property located at the intersection of Oxford State Rd (northside) and Ottawa St.
(westside) near the old Coke Oven Condensate Tanks. CA sampling should be done in this both
areas.

DCRI0 dated 9/13/84 Left bank Sta 18+00 to Sta 24 +00 (south-side opposite the big meander)
Location of Spoil Area entry states "Disposal area on right bank at station 14+00 on private lot
Cecil Osburn Oxford State Rd". This one is weird in that left/south bank material is being
reported disposed of on the right/northside of Dicks Creek??  Sta 14 +00 and Oxford State Rd
intersection would be one/two of the properties shown in Figure 2 that is about half between the
0ld Channel Spoil Area and the NY RR bridge?? Properties 8, 9. and/or 10 as shown in Figure
2. Arcardis Figure 3 photo-map dated 2004 shows area to have some trees but mostly open area

We need to remember that MCD memo dated 8/27/84 describes the proposed installation of 693
feet of "beach drains" mostly on the right bank or north side of Dick's Creck between Stations 8
to 45. The drains are described as 3 to'3.5 feet wide and 12 to 18 inches deep and fill with +4"
slag even with the beach grade. It is unclear to me if these drains are perpendicular or parallel to
Dicks Creek. Do we want to ask AK for more information on this?? Should they sample
several of the beach drains as part of CA to see if they are a PCB problem??

Lastly, the MCD memo ( page 2, item 4) also mentions a buried 30" metal culvert near 19+65
that has no outlet to the creek . This area is located in the "old channel spoil areas” on MCD
Contract 142 Map. The culvert could have accumulated PCBs over the years and/or PCBs may
have discharged to the creek via the culvert. I think we need to tell AK about this, before they

begin any remediation of this area of Reach 1.

Based on the above, there are ten suspected areas there 1984 Dicks Creek dredge spoils were
placed. Beginning at Yankee Rd Bridge and moving eastward the suspected areas are:

® Glenn Cartage property (violet on Figure 2) (north-side DC),

. Back-half of properties between Glenn Cartage and ||l properties (north-side DC);
. B oroperty (green on Figure 2) (north-side DC);

. Middletown/Ormans Welding (pink of Figure 2) (south-side DC);

° Back-half of properties located between Sta 12 to Sta 18 (Osbum lot north-side DC);
° Old Armco lot/property notth of big meander between Sta 19 to Sta 25 (north-side DC);
° AK/Armco property located at the intersection of Oxford State Rd ( northside) and Ottawa

St. (westside) near the old Coke Oven Condensate Tanks;
> Pipeline fill-Sta 36, along Oxford State Rd, north of Qutfall 002, (northside DC)
® Burnidge Machine Property (yellow on Figure 2) (northside DC); and
» AK Steel General Slag Dumping Arca.

Areas of concern would be the beach drains between Sta 8 to Sta 45 and buried culvert at Sta
19+65.
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1. INTRODUCTION

The United States has asked me to respond to two rebuttal reports that challenge my
original expert report in this litigation (“Chirdin 2003”)". The two rebuttal reporis for AK
Steel were prepared by Arcadis G&M, Inc. employees Mr. Martin Hamper (“Hamper
2004"Y and Mr. Joseph A. Quinnan (‘Quinnan 2004,

Seciion 2 addresses release delection issues and Sechion 3 addresses remedy issues.

¥ Chirlin, Gary R. (November 10, 2003). Expert Report: Surface-water and Groundwater
Contamination at the AK Steel Works, Middletown, Ohio.

? Hamper, Martin (March 11, 2004). Rebuttal Expert Report, Rebutting Expert Report of Dr. Gary
R. Chirlin, Surface-water and Groundwater Contamination al the AK Steel Works, Middietown,
Ohio.

5 Quinnan, Joseph A. (March 11, 2004). Expert Report: Rebuttal to Surface-water and
Groundwater Contamination at the AK Siesl Works, Middletown, Ohio.

Chirtin & Associates, Inc. 1-1
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2. RELEASE DETECTION ISSUES

Section 2 discusses issues related o release detection, including the adequacy of soil
and groundwater monitoring.

2.1 TCE in well GM-278

As described in Chirlin (2003 Sect. 3.2.3.3) and Hamper (2004 Sect. 3.3},
trichloroethene has been detected in well GM-278 ever since the first sample was
collected in 1988. The most recent (2003) concentration of 620 ug is the third highest of
the fourteen years for which | have seen resulls (Chirlin 2003 Table 3-2). This plume
doses not appear to be dissipating of its own accord. Hamper (2004 Sects. 3.4, 5.13)
apparently accepts the conclusions of a 1997-88 Arcadis study’ in asserting that the
source of this TCE lies somewhere offsile from AK Stesal and that the plume is captured
by onsite AK Steel production well 38. Chirlin (2003 Sect. 3.2.3.3) describes why due to
inappropriate weill locations and wellscreen depths the Arcadis study is wholly
inconclusive concerning both iocal direction of groundwater flow within the intermediate
aquifer and location of the source of TCE, Chirlin (2003 Sect. 3.2.3.3) also notes that the
potentially most informative well in the vicinity, well K, was not sampled.’ Hamper (2004)
and Quinnan (2004) do not challenge the facts or logic of Chirlin (2003 Sect. 3.2.3.3).

Given the serious shortcomings of the Arcadis study it would be unjustified for any AK
Steel risk assessmerd {o prasume an offsite {i.e., non-AK Stael) TCE source or {0
presume capture of the TCE plume by the plant production welis.

2.2 Coke Oven Gas Leak

Hamper (2003 pg. 24) states that | failed {o include the resulis from wells DMW-7 and
DMW-8 located on the east side of Ottawa Street in my analysis of the western extent of
the plume creaied by the Coke Oven Gas leak. Indeed, although | considered these
wells | failed to include them in a parenthetical list at Chirlin (2003 Sect. 3.2.1.11,
penultimate paragraph, last sentence). My observation in that section remains intact,
namely that no sufficiently closely spaced set of clean upper saturated zone wells exists
along the western boundary of the COG spill area fo conclude that the plume did not
rigrate west of Ottawa St

For instance, the center of the south plume, as characierized by the 10 mgfi benzene
contour, was believed to be heading northwest through the 280 ft-wide unmonitored
zone between cbservation wells BW-3 (which did exhibit contamination) and DMW-2s
(which did not).’ Even after activation of exiraction wells EW-1 and EW-4 the southern
part of this most contaminated zone was believed o be heading offsite between the two

* Arcadis Geraghty & Miller, February 6, 1998, Letter from R. Astle and L. Graves to J. McGinnis,

OEPA re: Investigation of the Gecurrence of TCE in Monitoring Well GM-278, AK Stesl

Corporation, Middietown, Ohio. In Frost & Jacobs LLP (12/3/99) Appenddix J.

* On October 15 or 16, 2003 (fatest data) well K was monitored for water elevation (Arcadis

February 3, 2004, Letter from D. Vicare! and J. Reid to J. McGinnis, OEPA re: Groundwatsr

pumping and groundwater flow, July through December 2003, AK Steel Corporation, Middletown

Works, Middietown, Ohio}. Therefore it appears lo be accessible for water guality monitoring
UIpOSEs.

EDames & Moore (July 23, 1898). Shallow Groundwater investigation, Former Coke Oven Gas

Pipeline Area, AK Steel Plant, Middletown, Ohio, Flgs. 11 and 16

Chirlin & Associates, Inc. 2-1
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observation wells.” No data ever was collected further downgradient (west te northwest)
of the central portion of this plume.

2.3 Flushing Liguor Spills

Hamper (2004 Sect. 5.9) objects to my conclusion that “Soil and groundwater have not
been sampled at the flushing liquor spill sites, and therefore it is not known to what
extent hazardous constituents were releases to soil and groundwater by these gpills”
However, the counterpoints raised in Hamper (2004 Sect. 5.9) do not make sense.
Hamper (2004} notes that benzene was monitored in groundwater in two areas (the
areas are unrelated to the flushing liguor spill sites), that the facility-wide program
includes pumping to control offsite flow in the intermediate and lower aquifers (the
flushing liquor spilis would enter the upper aquifer}, that facility-wide perimeter
monitoring wells are relevant (no upper aquifer well monitors the Melt Area [Section
2.4]), and that the monitoring of Dicks Creek and Monroe Ditch seeps is relevant
{monitoring points are remote and on the far side of Dicks Creek, and analytes do not
include flushing liquor constituents).

2.4 Perimeter Groundwater Monitoring Network

Hamper (2004 pg. 27) asserts that the AK Stee! facility-wide groundwater monitoring
program is adeguate to “take a ‘big-piciure’ look and prioritize. ..resources based on risk
to human health and the envircnment”. Simitarly, Quinnan (2004 pg. 12) states that "AK
steel has developed a comprehensive groundwater management plan using state-of-the-
art science and diligent management.” On the contrary, for the following reasons the AK
Steel groundwater monitoring program is not adeguale to assess conditions within the
Main Plant, not even in a “big-picture” sense. :

(a} The well network installed at Amnco by Geraghty & Miller (“G&M”) in 1989-1990
was designed to interpret geology and to measure plant-wide water levels,® not to
detect releases. Apparently no consideration was given io locating wells
downgradient of suspected sources of contamination—or indeed sven o
identifying such sources.

{b)} The number of wells is woefully inadequate to monitor the many potential release
sites in the main plant at AK Steel.

{c) The periodic groundwater sampling at AK Steel deliberately excludes most wells
in the interior of the Works: except within the OMS Area the monitoring network
consists almost entirely of wells that are along the Works boundary (Figure 1).%
1012 Hamper (2004 pg. 7) refers to this program as ‘perimeter groundwater
monitoring”. Clearly, these wells are remote from many potential sources.

7 ! Ibid., Figs. 14 and 17
Geraghty & Miller, Ing. (May 1989), investigation of Groundwater Flow Conditions at the Ammeo
Piant Middietown, Ohio, pg. 6
® YWhen the sampling program was designed in 1988-1990 G&M chose to characterize only the
groundwater around the boundary of the Works property (Geraghty & Miller, Inc. May 1890
Compilaiion of the November 1989 and March 1980 Groundwater Cuality Investigations at Ammnco
Steel Co. L.P., Middietown, Ohig, pg. 2). This monitoring strategy has persisted at least through
20{)3 (Cusinnan 2004 App. C, Table 1).
° Geraghty & Miller, Inc, (May 1990). Compilation of the November 1889 and March 1890
Gmundwater Cusality Investigations at Armeco Steel Co. L.P., Middistown, Ohio, Table 5.
** Ohio Environmental Protection Agency (Decamber 1, 1999) Letter from C. Jones to F. Lyons,
Regional Administrator, USEPA Region V. Altachment 4c.
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{dy In addition, if the containment system is working then the intermediate and lower
aquifer monitoring wells along the boundary only sample waters coming inig AK
Steel. In essence, AK Steel does not monitor the quality of intermediate or lower
aquifer groundwater within its property and therefore has no idea whether
contamination exists in these units! Only the upper aquifer wells {and arguably a
couple of slightly interior desper wells; see Figure 1) actually sample AK Steel
groundwaier.

{e) Production well water is not sampled for potential contamination; thus even if a
plume is being captured it is not perceived. Hamper (2004 pp. 28-29) correctly
notes that production wells are not ideal monitoring wells. This is true particularly
because of their potential for vielding false negative results (not detecting existing
contamination). Nevertheless, sampling the plant wells would be a useful first cut
at assessing groundwater quality inside the Works.

As an example of monitoring inadequacy, consider the spill-prone Melt Area. There are
only five sampled well nests anywhere near to the Melt Area.” Al five are along the
western boundary of the Works and are spaced over 1000 feet apart on average (Figure
1). Four™ of the nests contain only intermediate and/or lower aquifer wells and therefore
sample only offsite groundwater, assuming that the containment system works. The
remaining well (GM-048) intercepts only a tiny fraction of the water passing beneath the
Melt Area. Contamination in GM-048 triggered the Benzene Investigation, and even this
one remaining Melt Area water quality well—at last look stzli contaminated by 1,2-
dichloroethene'*—apparently no longer is being sampled." That leaves no wells
sampling the groundwater of the Meit Area at AK Steel.

Chirlin (2003 conclusions 5, 8, 7) also addresses inadequacies of the AK Steel
monitoring program. In summary, as currently conceived the AK Steel groundwater
monitoring strategy consists of not leoking for trouble, and accordingly mostly not finding
it.

Quinnan {2004 pp. 11, 14,15) objects to my “broad implication that there are potentially
unknown piumes at the Middletown Works” and my “speculation for the existence of

" Figure 1 omits three intermediate aguifer boundary wells which were sampled once in April
1981: GRM-03S in the Coil Paint Plant and GM-10S, GM-118 along the south boundary of the
Main Plant (Geraghty & Miller May 21, 1882, Presentation of Resulls of Ground-Water Monitoring
and Benzene Investigation, Armco Steel Co., L.P., Middistown, Ohio, Prasented to OEPA SW
Dis’mct Office, Tables 1, 7).

* The downgradient direction beneath the Meit Area differs depending on aguifer and, for the
lower two aguifers, on which deep wells are aclive (G&M Mavi( Figs. 2-7; OEFA 01Dac99 AiL.
4e, Figs. 1-3). Here | do not include the monitoring walls instalied in response o spills at the COG
glalpeime leak area and the Benzene Investigation area.

Initially Melt Area well GM-095 was deemed screened in the intermediate agquifer (e.g., GEM
May 1989 Fig. 23), then in the upper aquifer (e.g., G&M May 21, 1892 Table 1; OEPA 01Dectd
Aft. 4c Fig. 1), then again in the intermediate aquifer (e.q., Arcadis Ga&M GSSepm Dwg. 2).

S OEPA 01Deco8 Alt. 4¢; Quinnan (2004 Table 2). i

' According to Quinnan (2004 App. C Table 1) GM-04S is not included in the apnual monforing
rounds. In agreement, the most recent round of water quality resulis that | have obtainsd (1% half
2001} did not include GM-045 (Arcadis, Septermber 5, 2001, Letter report to J. MeGinnis, OEPA
ra: Groundwater Pumping, Sroundwater Flow, and Groundwater Quality, AR Steest Corporation,
Middietown Works, Middletown, Ohig). Quinnan (2004, Table 4) indicates that a sample from GM-
048 was collecied and analyzed for {oniy?) benzens in 2000, but not in the three more recent
annual rounds.

Chirlin & Associates, Inc. 2-3




AK Steel Corp.—Gary R. Chirlin Rebuttal Report <DRAFT

unknown plumes’. However, the inadequate monitoring network, strict records-
destruction policy of AK Steel (when Armco), use and production of hazardous
substances, multiple known releases at the Works, and history of groundwater
contamination remaining undetected for years at the Works, all indicate that the only
responsible assumption is the existence of undiscovered releases of hazardous
‘substances. Quinnan’s (2004 pg. 15) optimistic presumption to the contrary is not
justified.

Hamper (2004, pp. 9-10, 11-12) invokes the USEPA’s Migration of Groundwater Under
Control Environmental Indicator (‘GW EI") strategy and the USEPA results-based
holistic approach in arguing the sufficiency of the current groundwater monitoring
network at AK Steel. Of course this is ultimately an agency decision, but | do not agree
that the GW EI program or holistic approach justifies the Hamper (2004) conclusion.

The GW EI program consists of short term protection objectives and actions addressing
the first and most lenient of the three goals of RCRA corrective action." in order to
achieve a positive (acceptable) GW El a facility must assess groundwater plume stability
and impacts to surface water. At AK Steel essentially no information is collected on the
groundwater quality of the intermediate and lower aquifers beneath the Works; therefore
it is not possible to even identify, much less to assess the stability of, any
intermediate/lower groundwater plumes at the Works. USEPA does not encourage
sparse monitoring, and indeed makes it clear that simply to achieve the modest
threshold of a positive GW El a facility “should understand where the current three-
dimensional limit of the plume is, as defined by levels of concern, and where the facility
will monitor groundwater to demonstrate that they achieved and will continue to achieve
the prevention of further migration of contaminated groundwater above levels of
GOncem”.m’ 19

To me it seems unlikely that USEPA intends that facilities evade monitoring for releases
downgradient of likely source areas by adopting the GW EI or holistic approaches, or
that USEPA will countenance as permanent a remedy containing long multi-aquifer
groundwater plumes intercepted by industrial water supply wells.* Either Mr. Hamper
and Mr. Quinnan are claiming that a facility-wide, holistic corrective action justifies nearly
complete ignorance of the presence and distribution of groundwater contamination within
the facility boundaries, or they, too, must find the current groundwater monitoring
network at AK Steel to be inadequate.

7 USEPA (April 2004) Handbook of Groundwater Protection and Cleanup Policies for RCRA
Corrective Action, EPA530-R-04-030. Available at
Pattp:/lwww.epa.qovlepaoswerlhazwaste/calresource/quidancequlqwhandbquwhb041404.pdf
Ibid., pg. 2.3
9 USEPA requires that monitoring locations define the plume (USEPA Groundwater El Slides at
http://www.epa.gov/epaoswer/hazwaste/caleis/slides/gwei.pdf, Slide 13).
%0 Under the Groundwater E| approach USEPA requires that a stabilized body of contaminated
groundwater remains “within the original area of contaminated groundwater” (USEPA
Groundwater El Slides at http://www.epa.gov/epaoswer/hazwaste/ca/eis/slides/awei.pdf, Slide 5).
Although this definition is not particularty illuminating, | am skeptical that USEPA envisioned
“original area” as a plume extending several thousand feet through two aquifers from a surface
source to an industrial water supply well.
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2.5 OMS Area

Quinnan {2004 pp. 3-4, 8-9) states that the polychionnated biphenyi ("PCE"} source
areas within OMS Area have been "fully delinealed’, that my claim to the confrary is
“almost ridiculous”, and that "no further investigation is warranted”, 1 have discussed this
matter in considerable detail in Chirlin (2003 Sect. 3.2.5). Bul perhaps most telling is AK
Steel's failure, after the many years of investigations, to produce contour maps of the
spatial conceniration of PCBs in soil in the OMS Area. Such maps generally are the
culmination of meaningful source assessment and the precursor of informed remedial
action.

Here are some examples of the ambiguity and inconclusiveness of source identification
studies to date in the OMS Area.

{a) PCBs were detected in soils and groundwater adjacent to a concrete pad-
mounted electrical transformer. The source of PCBs has not been determined
or even discussed in reports | have seen; therefore it is not known whether
the samples represent peak concentrations or fringe vaiues at this release
site. No remedial action has been taken. (Chirlin 2003 Sect. 3.2.5.5.1}

(b} PCBs were detecled in soils adiacent 1o a pole-mounted electrical
transformer. The source of PCBs has not been determined or even discussed
in reports | have seen; therefora it is not known whether the samples
represent peak concentrations or fringe values at this release site. No
groundwater samples have been collected. No remedial action has been
taken. (Chirlin 2003 Sect. 3.2.5.5.2)

{c} Miill Scale Area 3, a PCB source area, is mappead inconsistently in Arcardis
documents as in one case equal to, in another case much larger than, the
former Bone Yard. Certain borings atiributad 1o Mill Scale Area 3 actually are
irn SWHMU 40. (Chirlin 2003 Sect 3.2.58.2)

{d} PCBs have been discovered in the northwest cormer and east side of solid
waste landfill SWMU 39 (“South Landfili’). PCBs are not expected in these
areas based on AK Steel's theory of PCBs disposal with purchased mili
scale. AK Steel has not provided any explanation or even discussed this
anomaly in reports | have seen. DNAPL has been detected in well MDA-338
on the east side of SWHU 39 yet it has not been sampled. One possible
source of the DNAPL-—which may contain hazardous substances—is the
former disposal ponds west of Monroe Difch. {Chirlin 2003 Sections 3.2.5.8,
3.2.5.10)

(&) The highest PCB concentrations in the vicinity of the Former Qil Separator
Ponds were found not within former pond footprints or in the overfiow surface
drainage {“Former Drainage Swale"), but rather in an araa north of the
westernmost large pond. The Arcardis theory of PCBs release in the pond
oils does not explain this occurrence. AK Steel has not provided any
explanation or even discussed this anomaly in reports | have seen. (Chirlin
2003 pg. 3-47}

{fy PCBs have been detecied in seeps along the south bank of Dicks Creek.
PCBs are not expected in this area based on AK Steel's theory of PCBs
disposal with purchased mill scale. AK Steel has not provided any
explanation or even discussed this anomaly in reports | have seen. (Chirlin
2003 Sect. 3.2.5.18.1)

{g) Finally, | note again that the Arcadis documentation of OMS Area
investigations contains numerous inconsistencies and other errors which |
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describe in footnotes 68, 71,72, 73, 75, 76, 78, 79, 80, 81, 82, 83, 85, 86, 99
100, and 101 of Chirlin (2003). Most of these items concern sampling
locations and results, | continue my requesi for clarifications or corrections.

CQuinnan (2004 op. 4-5) opines that groundwater transport of PCBs from the Former
Drainage Swale has been adequately investigaled. | disagree. The highest PCBs
concentrations in soif along the Former Drainage Swale cccurred approximately midway
between the ponds and Monroe Ditch. According to Arcadis (08Feb02 Figs. 16-19)
potentiometric contours, perched groundwater flow in this vicinity proceeds generaliy
south-southwest beneath the elevated railroad tracks into an area unexplored by AK
Steel monitoring. Quinnan (2004 pp. 4-5) and Arcadis (08Feb02 pp. 57, 93, Fig. 8) infar
that a trough exists in the basal clay beneath the perched zone and that this trough
redirects flow westward toward a sampled area adiacent to Monroe Ditch (MDAQSP/S,
seeps #5, #6).*' However, site data indicate that no trough exists and that groundwater
flow cortinues to the south-southwest.” The fate of these PCBs is therefore also
unexplored and unexplained. {Chirlin 2003 Sect. 3.2.5.16)

Quinnan (2004 Sect. 6.1) argues that PCB assessment and existing remedies are
sufficient within the OMS Area. | remain concerned that no assessment has been
conducted of PCB release to Monroe Ditch or Dicks Creek via subsurface discharge
("submerged seeps”) or of downstream migration of PCB-contaminated sedimenis
during stormfiow. (Chirlin 2003 Sect. 3.2.5.17 .4)

2.6 Monroe Ditch and Dicks Creek Sedimenis

Hamper (2004 pp. 7-8) opines that AK Steel's voluntary facility-wide investigations and
corrective actions are adequate to address risks to human health and the environment.
However, AK Steel field data have a serious blind spot concerning PCBs contamination
within dredge spoit fill from Dicks Creek. Lacking this information it is premature to draw
conclusions on risks to health and environment.

Substantial dredging, rerouting and channelization of Dicks Creek was performed by
Miami Conservancy District (“MCD") during summer-sutumn 1867, Planning documents
suggest that during the 1967 event an estimated 793,000 yd® of spoil was generated
from Dicks Creek (Yankee Rd. to Cincinnati-Dayton Road [old US 25}), 166,000 yd® from
North Branch Dicks Creek,® and 100,00 yd® from Jackson Lane Drainage Ditch.” %

#'{ assume that “south-southeast’ in Quinnan (2004 pg. 5, 1% paragraph) should be “south-
southwest’.

# Arcadis data indicate that no trough exists. The inferred trough in the clay in Arcadis (08Feb02
Fig. 6) is driven by an anomalous clay elevation at boring MDA24PR. At that location the clay is
about 10 fest higher than would be sxpected absent a frough. But Arcardis (08Feb02 Fig. 6)
omits clay elevation data from immediately adiacent boring BH-24P and nearby borings BH-10
and BH-12, and ignores the previously inferred clay elevetion therefrom (Arcadis 15Jul88 Figs.
11, 13; Arcadis 08Febi2 App. Bl These thres omitted borings encountered the olay about 10 feat
deaper than at MDAZAPR, and Arcadis accordingly previously concluded that the clay was at this
deaper alevation {Arcadis 15Jul99 Figs. 11, 13). Given these data one must consider the
abserved 1-foot thick shallow clay at MDAZ4PE to be a very localized lens not indicative of a
trough feature. Rather, the clay surface appears to decline west o east more or less as a plane
from the Former Ponds to Maonroe Ditch, .

* North Branch Dicks Creek originally fiowed from the northeast corner of AK Steel, west-
southwest o south-southwast across the eastern half of the Main Plant, and joined Dicks Creek
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Jackson Lane Ditch is the north-south channe! through the Main Plant that empties
through current Outfall 003 to Dicks Creek.

The disposition of the fill is nol fully desaibed in the documents | have reviewad,
Apparently as early as February 1966 (bul definitely before September 1968) Armco
specified four available fill areas within the Main Plant.™ in May 1967, which may still
nave preceded any work in the fisld, Armco offered three fill area locations within the
Main Plant. Two of those areas are between the Basic Oxygen Shop and the Hot Sirip
Mill, and the third is in the southeast comer where North Branch Dicks Creek discharges
10 Qick§ Creek. ¥ 1t is unclear whether any fill initially was deposited in these areas. It is
clear that the dredging contractor Holloway Construction Company deposited spoil in
unauthorized areas along both sides of Dicks Creek some time prior to July 8, 1967 As
a consequence during September 21-October 24, 1867 Holloway hauled 103,560 ya® of
spoil “to Armce from areas along Dicks Creek”.® Of this total approximately 64%, or
65,800 yd®, was p!aced at Armoo prior to an Oclober 1{)“" letter from MCD conveying
Armeo’s Ociober 3™ revised map of available fill areas.” These new areas partiaiy
overlapped the previcus areas and may have been identified because most of the
original areas wers full, but this is not explicitly stated in the documents | have reviewed.

The 1967 Dicks Creek dredge and filt activiies were ocourring approximately six years
after Armeo began depositing and processing wastes at its newly created Slag
Processing Area south of Oxford State Road (Chirlin 2003 footnote 10).

The hydraulic capacity of Dicks Creek quickly diminished due io sedimentation plus focal
erosion and channel shifting. A special maintenance project in 1875 by MCD Dicks
Creek-Little Muddy Creek Subdistrict used a dragline to remove silt deposits and

just east of current Ouifali 003. The North Branch Diversion Ditch which replaced i follows 2
Pomnéatal\f different path. (Miami Conservancy District, October 10, 1967, Sheet 1 of 41).

* Miami Consarvancy District (May 28, 1964). Dicks Creek Pretiminary Estimate. 24 pages.
Attached to USEPA (February 4, 2004) Office of Criminal Enforcement, Forensics and Training,
Civif Investigator Team-Chicago Detachment. Memo from R. Arkell to R. Guenther, Office of
Regzona! Counsed, Region 5.

B Miarni Conservancy District (October 10, 1967) Letter from J. Mitchell to Holloway Construction
Cormnpany re: Conlract No. 142 - Dicks Creek, Middistown, Chio, with drawings MCD Shest 1 of
41, Armco SK-1278-C, Armoo SK-1279-C. Allached to USEFA (February 4, 2004) Olfice of
Criminal Enforcement, Forensics and Training, Civil Investigator Team-Chicago Detachment.
Momo fromn R, Arkeli 1o R Guenther, Office of Regional Counsel, Region 5.

% Afiami Conservancy District {Oclober 10, 1867) Letter from J. Mitchell to Holloway Construction
Company re: Conlract No. 142 — Dicks Creok, Middietown, Ohlo, with drawings MOCD Sheet 1 of
41, Armco SK-1278-C, Armco SK-1279-C. See Dirawing MCD Sheet T of 41, particularly the x'd
out tet box and filt aress. Atisched to USEPA (Februany 4, 2004) Office of Criminal Enforcement,
Forensics and Training, Civil Investigater Team-Chicago Detachment. Mame from R, Arkelito R
uuenther Dffica of Regional Counsel, Region 5.

T prmeo (May 10, 1967) Letter from R. F. Boschert to M. Mitchell, Miami Consarvancy District,
with drawings SK-1231 and SK-1232. All are sitached o USEPA (February 4, 2004£) Office of
Criminal Enforcement, Forensics and Training, Civil Investigator Team-Chicage Detachment.
Mﬁmm from R, Arkell to R, Guenther, Office of Regional Counsel, Region 5.

* Miami Conservancy District (October 27, 1067). Campuiuuau Sheet re: Dt Hawled o Armco
béy Holioway. Checked by K. Fogle. Nete: Total loads addition is incorrect; result should be 3452

Siami Conzervancy District (July 19, 1987) Letter to Holloway Construction Co, re: MCD
Contract 142, Lower Dicks Cresk; Armoo {Ociober 5, 1887) Letler fram R. Boschertto W, J.
Linder, Miami Conservancy District; Miami Conservancy District (October 10, 1867) Op. cit.
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ineanders and (o create a stable low-flow channel. The confractor encountered many
problems with the dragline sinking into swampy beach areas. For this reason the
raterial from the low-flow channel was spread over the Deach arcas and aliowed (o
dewater. However, that material then reduced channel capacity and, lacking proper
grading, caused portions of the teach ares o remaln swampy and impossible to mow. A
1983 assessment suggested Rirther remadies for the channe! degradation.® As a result
gduring July-Ociober 1984 MCD supervised a second special inainfenance project o
remove 22,180 yd® of ascumulated sediment from beach areas between Yankee Road
and the Armoo culverts, and to install fiold drains in the swampy arsas downstream of
Shaker Greek.™ Dally Construciion Reports describe areas of spoit filing associated with
this activity. These included the rear of an Oxford State Road ot (August §, 14, 15, 18);
over the Standard Oil & C.G.&E. lines fo & thiclness of four feet (August 14); Armco
{(August 15}, the lot pehind Burridge Machine Shop (August 18, 21); upstream scours
{August 18); the Middlstown Welding Co. lot (August 21); an Armico lot, left side of
stream (Seplember 8), Owiord Stale FRoad and Ollaws Sreat (September 8); and the
private lot of Cecit Osburn on Oxford Siate Road (September 13}

For more than a monih during 1981 the MCD special mantenance crew used a
trackhoe, frontend loader, dump truck and bulldozer o clean out North Branch Dicks
Creek. Work also was started on the main channel near Dayton-Cincinmati Rd., and
additional work was scheduled for 1882.%

Given that PCBs have been found in the sedimenis of Dicks Creek, it is likely that the
dradae and T actions of 1867 through 1981 unwiliingly conveysed PCB-laden sediment
to dredge spoil fill areas. I so, these arcas constiide reservoirs of PCRs that may pose
risks. For instance, spell aress within the foodpdain of the creek can relesse PCBs
direcily 1o the creek(s) during erosive floading events. Spoil areas Tarther from the creek
also may erode during storms and sontribute PUB-bearing particles {o storm drainage
that reaches the creeks. To my knowledge no sampling has been conducied of known or
suspected dredge spof fill areas ot AK Steal

1975 Chisf Enginesr's Report, pp. 24-25; 1976 Annual Report of the Miami Conservancy
Listrict, Dayton, Ohio to Commaon Please Court of Montgomery County, Ohio, pg. 10; Rinehart,
Kurt A September 1598%, Review of Modified Parlie! Plan Rumber One, Dicks Creelk-Lithe Muddy
Creek Subdistrict, Dicks Creak Channel, Sect HHA _

¥ Unattached page 38 with paragraph headed “Dicks Creek Channel — Contract No. 84-020C-
170320,

*2 1991 Annua! Report of the Miami Conservancy District, Dayton, Ohlo, to Common Pleas Court
of Montgormery County, Ohio, pg. 12w
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3. REMEDY ISSUES

This section addresses remiedy issues raised by Hamper (2004) or Guinnarn (2004).
Section 3.1 concerns the plant-wide groundweater caplure syslem, and Sedlion 3.2
addresses the coal tar decanter sludge storage area al the Robin Hood Coal Pile.

3.1 Plant-wide Groundwater Capiure Syslemn

Hamper (7004 np. 8, 271 oninas that the AK Bteel facility-wide intermediate and lower
agiifar groundwainr contral program “is offective in capturing groundwater at the site. . (o
prevent off-site migration of any hazardous constituents which may be present”. In this
opinion he apparsntly refies wholly on Quinman (2004). Hamper (2004 pg. 6) then nictes
that “Dir. Chirlin did not state why he did not conduct this important review jof this AK
Steel groundwater control program]’.

Dr. Hamper is correct that in my expert report | indentionally did not review the efficacy of
the AK Sieel groundwater condaiument program:. | did not assess whether the welle
indeed caplure the targeted waters because | did not-—and do not—feel that this
soriainmant system and its cornpanion groundwater guality monitoring program are an
adequate mechamsm for managing the long-term risk of conaminant migration from AK
Steel. My reasons are described below in Seclion 3.1.1. Nevertheless, in response to
Cusinnan [2004] | have now evaluated the extraction network-—my findings are presanied
in Section 3.1.2.

3.1.1 Unsatisfactory Rermedy

The Works' pumping wells funclion principaily for waler supply. Based on numerical
modeting parformad during 19891801, AK Stea! has tweaked extraction rates in order io
capturs all intermaediate and desp groundwater within the footprint of the Works. Mors
recently extraction rates from most wells have grestly exoeadad those assumed it the
modeling, oresumably due fo higher indusiiat demand. Nevertheless the AK Steel waler
supnly well network is not an appropriste long-term remedy for control of onsite
contaminaton and protection of this impoant water supply aquifer,

(1) IRRPERBANENCE. The pumping network does not constitule 2 long-tenm solution
avan i one grants that Bs intermediatellowsr zong of capture currently includes the
entire Works. The currend zone of capture is simply 8 fringe benefit of current plant
operations. A large volume of water (approxitmately 3000 galimin) is being withdrawn
by AK Stest ™ Because this water production excesds that suggested by the
numerical modat, i s clear that total withdraws! is driven by operational needs, not
oy zone of capture reguirements. To my understanding AK Sieel has not agread to
pump indefinitely at such rates 2t this sife, norhas B funded anenfity to doso inifs
absence (for instance, if the plant closes).™ Therefors any curent containment must
e viewed as fortuitous rather than remedial and cannot not be relied upon for long-
term risk reduction.

*® Quinnan (2004 pg. 13, Table 3)
* Dr. Quinnan takes care to restrict his statement of support for the strategy 1o “so long as AK

Sieel continues its ongoing site-wide groundweater montoring and pumping program” {(QGuinnan
2004 pg. 15).
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{2} AARM,. All AK Steel pumping welis are open only to the lower aquifer. These wells
Sa00 graw ) walst from housands of feet away and through at least two
hydraulically interconnected aguifers {infermediate and lower). Therefore every
release at AK Steel which reaches the infermediste aguifer is induced fo spraad
through boln ihe interedizds and lower aquifers, and-—unisss 2 release happens (o
aa close 1o one of the production wells—a lengihy plume is created. Unless one
views the groundwater system beneath the Works as expencable, this strategy
unacceptably crestes and sustains long, muli-agulfer phames,

(3) RISKS DVUSCURED 8Y MADRQUATE MONITORING. The axisting monitoring wall
natwork al AK Staeel s not adeguate to detent relesses (see Section 2.4}, and
therefore the risks posad by the current containmernt syster (which arise ¥ i s leaky
or temporary) cannot be meaningfully evatuated,

3.1.2 Zone of Caplure Defects

AK 3ieel has consisiently claimed that its groundwater exiraction system, as cuitently
operated, captures alf infermediate and lower aquifer groundweater within the Works
footprint. AK Steel argues thaet any known or uknown refeases of hesardous
substances to these aguifers within the Works wilt not escape the Works, The area
within which groundwaier s drawn to 8 pumping well Is known as the Zone of Caplure
("ZOC™). A network of purmping wells, such as exists st AK Sledd, hes a composite 20C.
in & multi-aguifer system, such as exists beneath Al Bteel, the ZOC of each aguifer is
distinct,

in response to Quinnan (2004 Sect. 6.2) | have reviewaed the efficacy of the AK Steel
groundwater exdraction sysiem for capture of infermediate and lower aguifer
groundwater, | have determined that dus o possible inlerpretive errors in bedrock
topograpny beneath and southweast of the Mell Area and dua o errors and uncertainty in
stratigraphic interpretations and in water elevation contouwrs, the intermediste aguifer
groundwater may flow offsite from benesth the Melt Area.

The inllowing disoussion addresses this concem. It begins by finding no basis for an
inferrad fingar of bedrogk forming the intermediate and lower aguifer boundaries WSW
of the kkelt Area. it continues by pointing cut the lmifed area within wivch refishle
stratigraphic or potentiometric data area available on the infermediste sguifer, in
narticular this does not include the South Plant or the GOG pipsline area. Even beneath
ihe Meal Plant where several borings have been driffed, the iateral continuity of
intermediate sguifer rmaterals is poorly undersfood. it concludes with disoussion of the
potentiometric surface and raplied direction of flow within the ermediate aguiter.

Becroek fopographiy. The badrock topographic surface developad by Armco condracior

Garaghty & Mitler (‘GEM) and used in its groundwater flow model®™ may subsiantially

undergiate the depth fo bedrock and thereforg the thickness and extent of the lower and

intermediate aquifers benesth and southwest of the Mell Ares, There are two ressons

for thawing this conchusion,

(1) iIn reviewing the data used by G&M (May 1888 Fig. 20) fo infer existence of & ridge of
bedrock beneath the Melt Area, [ found that 2 USGS document relied upon by G&M

* Garaghty & Miller, May 1989, Investigation of Bround-Water Flow Conditions at the Armco
Piant, Middliatown, Onio, Figure 20, pp.49, 83-85, Table 2. This document is cited numerous
fimes and is abbreviated s G&M May 1989,
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may err in boring locations and bedrock depths. Meost slgrificent o the rdge
inference is an undocumented 480 & mel bodrock elovation approvmatoly 300 |
MW of MW-6-84 .5 %95 The oshiot of possible srrors is that G&M's inferred
badrock ridge trending SW-NLE from the mouth of Monroe Ditch, beneath the former
#2 open hearth ilding, and nearly to Lefferson R, may nol exist, Coresspendingly,
there may be no ancestral iributary valley south of the Melt Aves (conbrary to G&M
May 1989 py. 58), Rather, the entire area of the inferred ridge may have bedrock at
sufficient depth to host the infermadiate and lower aguifer aquifers (contrary to G&M
fay 1889 and dervative documents). | that is the case, then ihe soutiwest
boundary of the intermediate and Towsr aguifers used in AK Siesl models and
potantiomatric surface maps doss not exdst. Instead, both units extend farther to the
southwest, Groundwater How within one or both may tow soutveest frorm the Mel
Area towerd the Great Miarmi River rather than o plant pumpling wells s deducsa
from the G&M model

{2y Even if the posted bedrock slevation of 460 f mal is corredt, there is no apperent
reason for G&M o have inferred the existence of & badiock ridge rending SW-RE
from the mouth of Monroe Ditch, beneath the former #2 open hearth building, and

* This rgge feasture appears to be “driven” by & single data point, namely an obsetved badrack
elovation of 480 # msi locatad just below the words "SCRAP PREP” on G&M {(May 1983 Fig. 20).
All other clovation poinis In the vicinity are "ne greater than” values obtained from borings which
did not reach bedrock, as indicated by the negative sign and the figure note. The 460  aevation
value—iike other values indicated by solid tiangles ~was taken from Watldng, 1.5, and A M.
Spiekar (1971, Beismic Refraction Bunay of Plaistocens Drainage Charmels in the Lower Great
Miami River Vallay, Ohin, USGES Prol. Pap. 8058, Phale 1-East Half). In the USGS plste the
value of 480 s altached o & point whose localion doss not correspond fo any of the AK Steal
wells shown in documants that | have reviewed (e.g., GEM May 1889 Fige. 3, 20, App. A). The
pompanion UHGS doctment Spisker, AM. {1868, Ground-Water Hydrology and Geology of the
Lonwsr Giroat Miarmi River Yalloy Ohio, USGE Prof. Pap. 6058 A) also does not post the well in iis
Plate 1 but Bsts some unposted Armico tesh wells i He Teble 10, so perhaps the 4680 value
corresponas o one of hoss early tost wells. Furthrar inquiry recuires access to the testwoll logs,
Ona possipility i that tho 480 daia point actuaily refers o Armeo well 34 which is 2400 # away,
alsc has A bottom siovation of 450 (basad on tha 670 ft ground elovation used by Spieker 1868
Table 10 for other plant production walls, and on GEM May 1880 App. &), did not encounfer
bedrock, was drilled in 1962 and is not ofherwise ncluded in the USGS plates.

A nearby USGS point with postod olovation 408 ft ms! and no known corresponding AK Steel
wall algo radquires veriiication, Porhaps this noint actually refers 1o AK Stesl well #23 which is
1040 feet away, did not encounter bedrock at & bottom depthy of 407 11, and was oiilted i 10448,
% Unlike the other USGS date fransoribed from Watking and Spicker (1871 op ¢it. Plafe 1) fo
CaM [May 1988 Fig, 20), a point with postatl bedrook slevation of 588 1wl i excluded by GE&M
withoul oxplanation, Howover, nearly coincident woll 8W-H-84 driled much later (in 1984), which
encourderad no bedrock to B30 fmsl, iz included in the G&W Higure, This indicates thet n even
G&M's opinion the USGE elevation data are nat aheays relishic,

el #35 dala also is quastionable. The USGS postad badrock elevation is 418 # ms! whereas
tha wadl log indienios that no badrook was sncounterstd o the boftom elevation of 433 fi msl.
Again, perhiaps ong of the uninspecied test well logs comesponds 1o this logstion,

*“To complete this particular inquiry | would determine the source and legifimacy of fhe BSOS
taclrocik olovadions, 1 would also examine @ wol jog for nearby ohsarvation weill #26 which is not
documaniad in GaM (May 1939 App. AL Finally, 1 wonld examine Shoscrafi, Drury and
Bchamees (1843 Report or Weter Resources, The American Rolling Wit Company, Midtolowrn,
{hio) to determine # well logs therein are relovant (GER ey 1080 pp. 4Q, B4} IF the G
Belrook topography s incormet of indetermnate than the bedrock contour map should be ravised
o e impaot on dow and modating results sxplored.
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nerly LO Laffarson R, Adharing lo the same 4680 # msl data point, Watking and
Soiaker™ inf 3;:3 a noftrward continuation of a ridge that cuterops in the Slag
Frocessing Aves southese! of GR-30 (GEM Mey 1988 Vg, 20) and passes beheath
wells #27 and WA8-84, 'E"h@i alternative ridoe underlies the east side of the Mell
Arar, aast of most of e dentiffed SMWUs within the Mell Area. It does nol creale a
wasi-side boundary o groundwatar fiow from the Melt Arsa in the intermediate or
iower aguifer. A third plausible interpretation s that & rdge extends from the notth
(say, from the vicinity of GR-2003) to the 460 mel data point, rather then fromm the
south, i, too, would not inferfere with intermediate or lower aquifer flow from the Melt
Area.

Spatial extent of rellable date. Subsurface dala on the hygrogesiopy of the
intermediate aguifer s very limited or completely absent in South Plant ang in the COG
0 ;){‘fiﬂ’“ spill area. I is more reliable, but still Inconclusive, elsewhers beneath and west
of the Mel Piant.

{1} The ntermediate gouifer & poally defined beneatly the Souil Dient due {0 ihe lsck of
refiable substurface formation, Within the South Plant ares ol subsurface borings
doacer than e vopor agulfer were ofiner production wells or test borings for
areduction wells, 1 doss not anpear that a geologist was prasent Tor these events,
and where &Eﬁ%»&&g@ side comparisans can be mase e a0 NWneicus
inconsistencies. ” This is not unusual, wells logaed by 2 diiller offen do nof produce
logs of sufficient detail or acouracy for hydrogeologic investigations.

Oddly, G&M ignores its own findings on this meller. G&W's notth-south gedloglc
cross-section (C-C') through the carter of %emﬁ 1 ? b lacky arn M[eme.mzfﬁie soitey
pradarial wnatscover, Yel Ga&M includes the area in its potentiometric maps of the
irdernaediate aaquifer Cat least undil vary recantly). | ﬂO‘i’%’“ that the absence of
intermediate aquifer materisls in cross-section GO0 appears ic: hes based aolely on &
dritler's log from production well 38 (G& ‘ﬁ!f Riay 1069 Hio. 22) ™ and thereloie is
untrustworthy.

(2} The intermediate aqu ifar has not been adequeisly explored beneeth the vicinity of
the CDG pipeline spill area. Borings did not go deepear tharr about 606 1 sk (G-
095). Tho intermediate aquifer may e at a slightly deeper elevation, particularly if
the Gasd dnforred bedrock fingar discussed above does not exist. As is discussed
below, water elevation data imply that none of these wells monifors the intermediate
aquiter.

(3) WWstindn and wost of the Mol Area the intermeadiate aguifer is Wdentified by G&M
penaatn and inmsdiaioly wast of e Mell Araa, including at geclogistdogged borings

& Wamms L8, and A M. Spicker 1871 op. ¢if., Plafe

i A Aware n‘f i’?ﬁﬂ“t A etriller’s koo and & tasthwel o {lor two locstiong ot AK Stest, and the palrs

aln nconsisionckes (G My 1359 Ang. A). A prothucion wall #36Aest well #52 the driller’s

fog) IS o deladt 'fzf‘.,n.m el mnd gl ‘.n.,um s | it, ana 1, and B it thicknass. Al production
wel #S?ﬁe:stwﬁiﬂ{‘& sand or sgnd and giave! s reporiod mfmtv o OF 1he beed Foge for fwn
different intervals of 48 1t (roaduckon woll on!y) ahd ziwr(t’*mi\ s only) in thicknoss
% porhags o lestwell was drilled and Joggad st the location of £37; AK Stesl may know

O May 1989 Tabla 2, App, A; Dames & Moore, July 23, 1998, Shallow Groundwater
Investigation, Former Coke oven Gas Pipeline Arga, AK Steel Plant, Middistows, Ohlo, Figs. 3, 4,
5
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Gban, 155, 1 EE‘S, G838, 0758, and 005, However, | seems unlikely that these walis
ranitor 4 S ; oy Hithologioatly continuous or hydraclically well-connected unit,

The intermediate aauifer (which iy fi(=?txf>tésf the upnomest auuifor over much of the
Works) is &ﬁ&i’" rieet siFe 'ﬁﬁi"é‘;:phk(‘zf vy GER ae havihg on ubper Bounoary somewhere
vabwaon noar surface and H5 Tt gs and a lowsr boundary (a confining unit)
winawhare belwaen 50 and 75 i bys. Saturaied thickness s typically ’!G—EQ ftin
most areas of the Works but only 2.4 1t In the Melt Arce. The soulfey matena! m By
general terms sand and graveld, but inthe Mell Aves it veries greatly both verlicslly
ard nortzaoiaiy from silly sand and gravel (up 1o 40% sii) 1o dominantly ;”:‘bﬁﬂ& Water
‘ il 1o be acoprodmately 50 to 80 Tt bys. (B&M May 1988 pp. 51-83).

N
YRS afa 54

It is not likely that the sediments designaiec sng monilored by GEERE ae nlermediaie
aqur%er all connect up latarally ndo 2 single coherent hvdraulic lever This is
aafticutany the coed in ng Moll Area dus o the thin lenses and complex lithology,
and to e Boerat dafimtion of tne intermsdiate aguifer. A verlical hydraulic gradient
exists regionally due to pumping in the lower aouiios (he 2 geGieasing with aopih.
Therefore one expects that water level it some wells—particulatly those isolsted
from deraly axdensive intermediale aguiter material—will tend to align with that of
the lover aquifer, Well GH-1AS may be such a well; fis “r‘fiﬂ@"va% of aguifer malerial is
thin and dissimilar to that of neighbors W(\ I G065, which noety ometly keokea
water level of éawe? aexw%ekr welt GRAOBLY, shnost cerainhe s one G125, which
( &3 found o “braathe” i unison with lower aguifer pumping changes, is armther
Facn of hesd walls nas o doorassad watar loval In comparison with other
mt&rmedsate aquifer wells In its vicinity.

HBacauso of e imegular distribution of aterally extensive intermediate aquifer
matarial in the Mell Aran, and ths possibly misleading potentiometric ds@s where
wells miss that sguifer, it s befler fo rely on farger soele onds In the pofonbiometns
surface and to be skeplical of fine-grained fealures imphed by eligle we EL. Hhat s
the approach taken here.

Potentiometric corfours and grovmehvator flove, | oxamined & ﬁ( sheGlion of
pntentwmetm maps with posted groundweter water elevation dsts, peyving peilicuder
siiciion b crotncwlan osssing ‘r-f*’si_'s} u‘ o et Aroa, | found that in the intermediate
Apdes fow inay oroceed from podiast of ihe South Plant, southwast through the Melt
Ar@a and offsite to the southwest.

Pasamninad a smal suosct of Ihe maps periodically submitted to the Siate by AK Steesl.
e maps ware gratarad by Arcadis GEM, orovided 1o me by EPA, and include water
alevation surveye for the following datos (Jam it 6, FOUE, Octahor 23, 2000, A
22 2060, September 3, 1946, F&!«mh/ﬁ 1984, Octobay 1 ?Q%ﬂ), Resech 25, TQHE, -
Sy 20, 1559l

& }u“" AL T ji.m} For e g}msamu wisw | chose to examine
ciseraad gofeniomeinic data and not fhe AKX Steel numerical model because reliable
cbservations generally trury modeling sssumptions and, Tor the most pert, water
elevation data should be relishle

P OMAZS has beon ukod oy ():?;M 0 justity an edensive——angd unlikely-—ocone of depression in
o inlormodiate sguifor (o.g., GEM TONOVE? Fig, 2) GM-128 was maféur@d hy i gzrm\ipﬁtmﬁ
behavior to be directly connectod (o the fowar E‘;w"'f (GERA R shoot, TG H s
iappropriate o use i o characiarire tho ntermad 3 O £ Wil B0l
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X

anl vestar okwation deta. Many of the

it Glafar gmma; 10 havs baen coliscted from water
SUWW weﬁ%a acﬁ&w ft%‘?(;} ﬁma of measurement, Due 1o “well [ossas™  which are
energy losses oreated by nonlaminar ow within ang iminedistely aitslos of &
sanoin woll -dhe wntor fovol in o puimping wall can be as muf;h as tens of fest
fowrar AN ad 0 vary nearay @ ;un somaterial, Therefors i is gﬁ@n inaccurate to use
within-pumping wel data to characterize the pelenbomeins suiece of 2 abuifer,
From the reports | F&x\f‘e&w&d%c:smno% getermiiie whatie paf,g-u-gm el aela hes been
mod ineporandndaly, o i 80 nan now many Test of excess drawdown was
wddredicad o reganasd gotentlometric surfaces. i excess drawdown is psﬁmyed
then the infarred rones of caplure may be too wide ena mey oven obscure gsng |
the Z0C. (Note: this concerm applies onby 1o the fower aouifer;] o pumphg welle &2e
scregned in the infermediate agquifer).

{2} There is a reasonable pogsl '“Eji‘h? fhat over & ta {g;{.— arcs inteimediale apuiior
gmundwaﬁerss ns}% wp’m 1 by Toweer aguifer progug im oweells Dot rether flows from
i, sonfwrast through the Melt Aren, and offsite 1o the

S ; _ 53 s cativeay in three sagmants: ﬁmihwest of South
PEaﬁt wv&hm the ?\Eeit Area, and s@u&hweﬁt to wast of the Mell Area.

Moriinyo Sl Mk, Tnere i a largs aren over which no intermediste aguifer
el Nave be H] fistalled am% tharaiors no watar levals have been oblained. This
ares includes not only the entive Soulh Plant {es divouased above) bad also e aicsn
northwest of S}e}u‘%i"f Flant (the nofbeasternmost indenmedisle wells are Gib50
{05, ] G HI8), As discussed apove, e exdstence of the mim’madiaie aquifer
Wil e Souih Plhant rimains unesolvad,; the same is irus northwest of the South
Plant where no wells or borings exist. Wmi is covtain s thal there are no e
aqu&fer gumpmg wells i this ates, and therefore & focat polentiomelric biph ey

¢ shoroding i (i 1 osddsts) and propel grouncwater from this area

i Area, In Gl and Arcadis GAM have consistaent] y renderaed a
pcieﬁtsum@%rw hg% it thie ares Imiplying How mw towerd fhe souttpvast ™ Absont
any deta this is & reasonable guess, ang | acoent | ior putposes of fusthor clecussion,

Ploroandi o Meil Avon, Wells winlon GAM uzes o oharasiarize the mermediate
saudor oneain and anmadiaiely wast of the Melt Area include GM-148, 158, 165,
088 078, and 058, plus several wells in the COG pipeline spilf area.

T RS ”l't? = \!-Juy Q‘{(\.;{}
WiTHn aﬂx, i i.,m (I i ‘}Hn't‘f OB ng 9‘31) N A6D, it the &
& Ared, {1Ese contouis s not oradible, 47,48, 49 ¢ Fither the aqu;far o ﬁ{ﬁ}@i

et
FEiat

[ have reviowsd, fArcedis mey Frenees rocently

r@mqmrm ﬁfmi* ﬁumiqﬁtﬁ dq mr} tzr;i waﬂﬁy uairm fg & potentioneinge suriscs tor the inlermodiale

lyplcally 30 or move fe-ef high(rr. stevm, s’i‘m wotl 1s soreonas

The Ootober 15-18, 2003 map does not include
ﬁed COITIRUNS,
of clevelions e nos

H“ {Jlﬁ’f:“;\)‘)("l}(J !\_T}f
Fin e infenval which contems /‘
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aiisi nere or ihe wells are not deep enough 1o tae | (as suggested earlier); available
zorings do nol resolve which,

Using data from the remaining wells ano rofyig S
above, gr&umﬁw&%er fow appears {0 move from the hist NL.-: 'iﬂw{ 1 e coutbrest
Fo wa, i1 Ol 23, 2000 c!rm ir wiwiar :3&" vation daciinas from 2ast ic wast
frem ( “ 85 o440 o G188 (811.22) 1o GMGYS (807 .85). In ("}mab&r 156-18,
2003 gmmeﬁw tor clevetion dealines reguttany end 0ss CorinGmg :
(619.99) to GM-08S (61065, see preceding cominenis on t
(619.53).%°

West to southwest of the Melf Area. The potentiomebic surface

Méeﬂt Area remasnﬁs un&xpiw ed, indead e not kKnown whether e % wermaaisie c -
: 3 o cotentiomatiic surface declines {(promoting offsite

i1 :%a\f A ff‘:s(;il%“hll‘ﬂ"’ﬁi% o7, it %mkﬁ@wn

s bangeth the (f)u b ooanitl eres &0

er of GGihfiiy infoy ten—‘v I eny iﬂ?iili“

thars | oan r}ﬁ!\] ;}{ay tlavil's advocate and

eryg nal § e wnil exisis, then et 1 W umduv t groundwalsr and any contaminants

therein from the Melt Area toward the west to southwest,

Iﬂ.i-!jf-.;.téf'é'f;) G T [ :
whether the infe -m@cf Gite
bey@ﬂd o the westh-s
1 L wpE

gkl eodioo

m? the twe intermeadiate aguifer wells west to
RO, ﬁe roLfinely %ﬁ%’“ﬂg}!&“d as part of the
nbeiion No inlahmediste souffor

-W-""‘-‘/

perimeter nafwork and h G no-? (r‘{:%.(:{:"‘:«i
samphing weil esdele west (o sovibwest of

3.7 Cond Tay Dacs
Fiia

e (KEBY) Biorege Area af the Robin Hood Coal

Hamper {2004 pg. ?} apsnes that my e:;ﬁt&msm of the closure of the Cosal Tar Decarder
Shp o \.H,sjf) Storaca Araa st iha Rosin Hood Coal Pile does not “give credit to AK
for e Ation aclivites associaied with the RCRA

q“( bi U-&!{’) X0

50% cay ﬁ'w@uci[‘ out arm‘ ’cg jus;i ai.';z)vs-:-:: I:mm'i-msf:ir;. ('lﬁ fm:’c i-?:; & m":-{:- h‘m% la:fno m 9(- 3te Iu G ‘im

3 mun Lr}r }r% “f"’}“fhf‘r%é appamﬂﬂy %m =ﬂ?@1’i‘ﬂ(’*€i%ﬁ?’? aqusfer dmes not exssi in any
i ] =3 i oring loaation.
e fn faa‘*‘é gtw—*n an identical conadilion a1 G471y on tha st of e Wlons
poﬁenbsmetnf R3zinics wt;mrn the well to the vopor aaul *. Fhis bs done aea thauah, Boe G P8,
1) CFOE ‘ o sy G 71 soreen at san biermediate aguifer elevation wrimn clay and
t st abovo Dodmok (G0 May I‘}E}g Fsg 28}
? Y¥eits near the COG pipeline spi favo ousdh hinhaor o 5
intermediate wells suah as Gk 3,

1;*3\“1'1

RS SIS Tt
" ), D:\-‘ﬂj Lo )'}

g Clay ey Bl liopiging hsuiation
oore 2300488 Figs. 3, 4). in other
obs, bt the ancamalous water

[';“}'

e..(_ Yy }J : ;
Ll {Lﬂw Le'ua,.? L«r»‘.‘ui« 1} L
fevels belie any direct connection wilh the
skeptical in s reporte G088 houneos
ﬁ;’guii’%}ra (Seo aarlier fooinote).

Arcacdis GaM introdusces addly contorted coni@urs in th:s sﬂciméy which are E’aam t@ beiseve Faor
example consider the barbell shapt ol the GHE AT T
diagran, or the long stem of the 605 1 cantols in i VRN ur,\

[9:4

¢
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safora fho um w \'- ran spproved the Closure Plan and
; woval of imore than ¢ }UG yards of ‘tﬁ?“ﬁ:ﬁﬂ‘iﬁmmaﬁﬁd soils
as&ma%a& i f{nme far pc.»n( i iy the coat gni reree”. On this hasis PECLLE fo Y
use of the termn “gesture” 1o describe the closure end my sistement thel e closure "gio
nothing significant to improve widesorsad soll coramination from coal and coal
carivativas”,

Wr. Hamper's cormments reter fo fwo retsles eouoevalion acivitiog
ASCLP iry %9@(} @rniy O e w%mh oeured of f e foresr KOS
- ,

513 shown in Flgure 2. ABCL %’3 rg,mmfed arsd

¢ {fc vl A U0 T K 200 [ares at the east end of i:he former
R@:sbm Hﬁ}mﬁ E‘w% E“’ }c, tt(‘ﬁumm TR (n pohoved fo bay 100§ 100t 1”!‘*(\“:
b@enﬁm@& &8, ?"Mma ma} wa i u/\C : st pesidioet tar frowy fonres ey
corahy i 3 zJ of the {then msuw} %’%ﬁiﬁm Hond Coal
Py : s <,Io ure activities” Awnm elected to
excavaie 1&12&?}&5@%@ E}B 26 Over an b ‘8&'@85'&«&w RO BT diannot el ol
‘thmse fmmer %&r pcmf,% Lwnf}wuo {hfyﬂ v of (as-conte i - E
e sy partof tho K087 wasis blending area even tmugha
s 11 by 4 {ormer tar pond and more mm area may have
received spr@a&i res Ediiof tar when the ety CGORDIGD B ;
include alf of the former tar ponds footorind oedsigo of thn KOGY v L o oates, bk
PR Ey only the part 'h’é‘i’t Ao anticipated might comp u:ate future ciasure 0%5 ‘the
:<t,x3/ waste blending area.™

nlq

Ly edey

sbtebed el

}I
3

S

wx

Therefore, to fairly augment my expert report | apree that Al Steal doserves o
remevmg a p@rtmn mf EE‘%@ mfﬁé @sm S }&*ﬁ over fror pmm s unfeletes o R( n»f Ptk
Wi 0 worcwneving o coal base inthe 100 Tt x ‘%Gﬂﬁar@a
ol < .M‘i Dage in AN area ’ai egedy unreiai:&d to

SEte sio e RORA

135 /‘\'t e Tonnesy Robdn

odof iy a\:fgi-' 3{'[ 5 (“UH cornments. ;’XK Steel is orystal
SERe 14 e ctdedtiva of ma closure, . was to verify that
1§ 3 ‘l({ N L ey
RO S,.;,_)-’

f‘.riﬂ i3 4%y S
sl e, 08 cuotad Iy aege

Kog7y ha& nc}i E’i@mz refleased o the unogy
conclusion that the cosure {sited (o aocor s1}>;;~;~.*!';ii-r?i; OMROGHE0 0, e
out in my report, constituted no more than a gesture {o do so.

t also stand by rmy conclusion thaet the closure &
weéespread sa}t‘% ey ﬁd: wr}&ifﬁm fr Oir mm SN e

1r:i%'t'r§}(ﬂ. it foRen iy
e “mos‘\, sal ramedial aotion
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FOLA Exempt; Prepared in Apticipation of Litigation; Attorney/Client Privilege % y
Technical Memeorandum

Date: 9/08/04

Subject: Derivation of Sediment Cleanup Goal for Dick’s Creek, Reach 2

From: Bhooma Sundar, Toxicologist
Corrective Action Section, ECAR, WPTD

To:  Robert Guenther
Associate Regional Counsel, ORC

This memorandum is provided in response to the conference call on 8/20/04 between D(J and
the EPA Region 5 RCRA AK Steel case management team. 1 was asked to develop a Sediment
Cleamup Goal for protection of human health in a stepwise fashion. This inciuded calculating a
biota/sediment accumulation factor {BSAF), following EPA recommended risk-based methods
for developing screening values for total PCB in fish, and then developing a cleanup goal for
Total PCBs in sediment that provides a direct link between fish consumpiion rate and risk levels.
The data for the derivation of Sediment Cleanup Goals was obtained from selected tables in the
human health risk assessment (DeGrandchamp, 2003) and ecological risk assessment (Barron,
2003) reports prepared for EPA for the litigation.

Summary

The following Tables identify sediment cleanup goals for cancer risks ranging from 1 x 10 -6
(most protective) to 1 x 10 4 (least protective) for both Total PCB Aroclors and Totoal PCB
Congener. Data used for the calculations was collected by EPA in July 2002 (fish tissue) and
March 2003 (sediments, TGC).

Cleanup Goal Summary for Total PCB Aroclors in sediments (mg/kg) for Recreational fishers

Per EPA- recommended SV Per HHRA- Dick’s Creek”
BSAF based on BSAF based on
Cancer risk Reach Average®  Individual Fish * Reach Average Individual Fish
1 X 10-6 0.005 0.0004 0.027 0.002
1 X 10-5 0.050 0.004 0.27 0.021
1 X 10-4 0.5 (.04 2.7 0.21
Cleanup Goal Summary for Total PCB Congeners in sediments (mg/kg) for Recreational fishers
Per EPA- recommended SV ' Per HHRA- Dick’s Creek *
BSAF based on BSAF based on
Cancertisk  Reach Average® Individual Fish® Reach Average  Individual Fish

13X 10-6 0.0027 0.0001 0.015 0.0009
1 X 16-5 0.027 0.0016 0.15 0.0093
1 X 10-4 0.27 0.016 1.5 0.093

Foot notes:



1. A screening value (SV) 6.002 mg/kg of PCB in the fish as recommended by EPA Guidance for Assessing
Chemical Contaminant Data for Use i Fish Advisories, Vol 1.

2. Screening value of 0.011 me/kg of PCB in the fish based on exposure assumptions used for fish ingestion by aduit
recreational recepiors in the Human Health Risk Assessment for Dick’s Creek, DeGrandohamp, for EPA, 2003,

3. BSAF calculated based on averaging the sediment PCE concentration and Total Qrganic carbon content ranging
from ©.3 to 2.81 river mile. Also, Fish lipid fraction and fish total PCB conceniration were averaged for fish caught
between 1.7 and 2.81 river mile. (The calculated BSAF for PCB Aroclors and PCB Congeners is 6.178 and $.323
respectively)

4. BSAF was calculated for individua! fish caught in ditferent locations within Reach 2. Based on the data
distribution, either an MVUE or { - test was performed 1o obtain 95%UCL of the mean. (The caleulated BSAF for
PCB Arcclors and PCE Congeners is 2.27 and 5.27 respectively) '

Biscussion

Region 5 has developed a methodology to caleulate Sediment Cleanup Goal (SCG) using lipid
and TOC (Total Orgamc Carbon) normalized BSAF. The following steps are involved in
developing SCG.

Set acceptable contaminant level in fish (SV)
Determine total organic carbon (TOC) in sediment
Determine lipid content of fish

Calcuolate BSAF

Calculate the Sediment Cleanup Goal (SCG)

Dbl e

Step 1: Set Acceptable Contaminant level in fish

The 2003 Huwman health risk assessment was the basis for selecting appropriate PCB
contamination level in fish. Dr.Richard DeGrandChamp suggested during the conference call
that a EPA recommended screening value of 0.02 ppm in fish tissue be used in the calculation
of SCG. This screening value (SV) relates to a risk level corresponding to one excess case of
cancer per 100,000 individuals exposed over a 70- yr lifetime.

The following equation was used in calculating the EPA recommended screening eriteria
[(1x10-5/2 kg- d/mg) * 70 kgl/0.017kg/d = 0.02 mg/kg

The above equation however, does not take in 1o account the other exposure assumptions such as
exposure frequency, exposure duration and fraction of fish PCB ingested in calculating average
daily intake. To compensate this deficiency, a site specific screening value for total PCB in fish
was calculated using exposure assumptions used in HHRA for Dick’s Creek involving adult
recreational receptor scenario. See foot note 1 in summary table 1,

Exposure = CR*EF*ED*CF*F*(1/BW)*(1/ATc)

As per the parameters used in the calculation based on 50% ingested fish contaminant and 18
g/day of fish meal, the screening criteria was calculated to be 0. 11 ppm  relating to a risk level



corresponding to one excess case of cancer per 100,000 individuals exposed over a 70- yr
lifetime. See foot note 2 in summary table 1.

Step 2: Determine TOC in Sediments

TOC-
Sediment River mile fraction
D

S03 1.63 0.021
S04 1.7 0.013
505 1.87 0.006
S06 2 0.005
S07 2.45 0.009
S09 2.64 0.005
S10 0.01 0.006
s11 0.35 0.014
S12 2.76 0.008
813 2.81 0.008

The W test conducted to study the data distribution showed a lognormal distribution. Hence
Land’s method was used to obtain 95% UCL of the arithmetic mean. Thus the TOC in sediment
was determined to be 1.3%.

Step 3: Determine lipid content of fish

FishID  Lipid
Fraction

FO1 0.033
Fo2 NC

F03 0.01
F04 0.02
FO5 0.025
F0s 0.018
FO7 NC

FO08 0.017
FO9 0.013
F10 0.03

The W test conducted to study the data distribution showed a lognormal distribution. Hence
Land’s method was used to obtain 95% UCL of the arithmetic mean. Thus the ~ in sediment

was determined to be 2.9 %. i ? V: y J %,,;twf
Step 4: Calculate BSAF

BSAF is defined as “ the ratio of a substance’s lipid-normalized concentration in tissue of an
aquatic organism to its organic carbon normalized concentration in surface sediment, in
situations where the ratio does not change substantially over time, both the organism and its
food are exposed and the surface sediment is representative of average surface sediment in the
vicinity of the organism.”



Fish Type

PCE levels and the respective BSAF of individusal

fish

River mile Lipid
Fraction

Total PCB Total PCB  BSAF

Aroclors

BSAF

Congeners Total PCB Total PCB
mglkg ww mo/kgww  Aroclors  Congeners

Common Carp 2.8 {.033 4.85 185  0.22698 1.7938
Smaflmouth Bass 2.8HC 1.4 421 NG NC

Channel Catfish 2.8 G.01 0.77 3.22 0118819 1.0304
Channel Catfish 2.5 0.02 1.07 379 0024198 0.044882
Channel Catfish 2.5 0.025 1.13 2.43  0.020442 0023021
Common Carp 25 0018 422 141 010603 0.14803
Smalimouth Bass 1.7TNC 0.83 £.18 NC MG

Flathead Catfish 1.7 0.017 278 10.1  3.285846 8.4362
Channel Catfish 1.7  0.013 4.42 111 6.80625 .25
Common Carp 17 003 4.8 2.8 325 465833

BSAF = ( Cb*foc)/ (Cs*’fﬁpid) where

BSAF = Biota/Sediment Accumulation factor (g carbon/ g lipid)

Cb = Organism concentration at steady state { mg/kg wet wt)

{ tipia - fractional lipid contents of the tissues (g/g wet wt)

Cs = Contaminant concentration in the sediments {mg/Kg dry wit)
foc - fractional organic carbon contents of the sediments (g/g dry wt)

The above table summarizes the PCB level, lipid fraction and the respective BSAF in
individual fishes caught with in the reach. Based on the reach length ranging from 0.3 to 2.8
river mile, BSAF was calculated by averaging the concentration of aroclor based PCBs and
Congener based PCBs in the sediment. The W test conducted to study the data distribution
showed & lognormal distribution. Hence Land’s method was used to obtain 95% UCL of the
arithmetic mean. The 95% UCL was much higher than the maximum valve found in the case of
aroclor based PCBs and Congener based PCBs. As per the regional statiscian’s recommendation,
MVUE of the mean was calculated, which is 6.69mg/kg and 11.38 mg/kg respectively for
aroclor based PCBs and Congener based PCBs. Similarly, MVUE was calculated for log normal
distributed Fish total PCBs. The mean values were determined to be 2.66 mg/kg and 8.2 mg/kg
respectively for aroclor based PCBs and Congener based PCBs.

Thus based on a reach average,

BSAF pen-rocolos = (2.66 mg/kg * 0.013)/(6.69 mg/kg *0.029) = 0.178

BSAF pop.congeners = (8.2 mg/kg * 0.013)/(11.38 mg/kg *0.029) = 0.323

Based on BSAF calculated from  individual fish obtained with in the entire segment of reach,

the calculated average BSAT tums out be 2.27 for BSAF pcp-arocolors  @0d 5.27 for
BSAF PCB-Congeners .



Step 5 : Caleulate Sediment Cleanup Goal (3CG)

The sediment cleanup goal was calculated as below
SCG = ( Co*pc)/(BSAF*E 1yig) where

SCG = Contaminant concentration in the sediments (mg/Kg dry wt)
Cb = Organisim concentration at steady state ( mg/kg wet wt)

foc - fractional organic carbon contents of the sediments (g/g dry wt)
BEAF = Biota/Sediment Accumulation factor (g carbor/ g lipid)

f ipia = fractional lipid contents of the tissues (g/g wet wi)

Cleanup Goal Summary for PCB- Aroclors in sediments (mg/kg) for Recreational fishers

Per EPA- recommended SV' Per HERA- Dick’s Creek®

BSAF based on BSAF based on
Cancer risk Reach Average®  Individual Fish* Reach Average Individual Fish
I X 10-6 0.605 0.0004 0.027 0.002
1 X105 0.050 0.004 0.27 0.021
1 X 16-4 0.5 0.04 2.7 0.21

Cleanup Goal Summary for PCBCongeners in sediments (mg/kg) for Recreational fishers

Per EPA- recommended SV | Per HHRA- Dick’s Creek *

BSAF based on BSAF based on
Cancerrisk  Reach Average® Individual Fish® Reach Average  Individual Fish
1 X 10-6 0.0027 0.0001 0,015 0.0609
1% 10-5 0.027 0.0016 0.15 0.0093
I X104 0.27 0.016 1.5 0.093
Foot notes:

1. A screening value (SV) 0.002 mg/kg of PCB in the fish as recommended by Guidance for Assessing
Chemical Contaminant Data for Use in Fish Advisories, Vol 1.

2. Screening value of 0.011 mg/Kg of PCB in the fish based on exposure assumpiions used for
fish ingestion by adult recreational receptor in Human health risk assessment for Dick’s Creek, EPA 2003.
Fish advisory goal for PCB in fish tissue is 0.050 mg/kg.

3. BSAF calculated based on averaging the sediment PCB concentration and Total Organic carbon content
ranging from 0.3 to 2.81 river mile. Also, Fish lipid fraction and fish total PCB concentration were
averaged for fish cangint between 1.7 and 2.81 river mile. (The calculated BSAF for PCB Aroclors and
PCB Congeners 1s 0.178 and 0.323 vespectively)

4. BSAF was calcnlated for individual fish caught in different locations with in reach Z. Based on the data
distribution, either an MVUE or t - test was performed to obtain 95%UCL of the mean. (The calculated
BSAF for PCB Arcclors and PCB Congeners i3 2,27 and 5.27 respectively).




How the projected numbers in the summary column compare with other clean up sites;

The SCG was calculated similar to the approach for human health SCGs used by State of
Washington for Hylebos Waterway, Commencement Bay, Near Shore/Tide Flats superfund site.
0.5 ppm in sediments has been selected as an appropriate human health clean up goal, based on
the consumption of bass under the reasonable maximum exposure conditions which equals 1 in
ten thousand risk. The corresponding BSAF based on which the SCG was derived is 4.54 with a
total lipid content of 0.715% and a total organic carbon content 5.3%.

Uncertainty:

In the absence of information such as fish life-history and home range and the contaminant of
concern (COC) bioconcentration with fish size or age, it is difficuit to accurately interpret
BSAT results. Further, it is uncertain that the fish were collected at the site representative of
long-term, steady- state bioaccumulation. In light of the above uncertainties regarding the BSAF
calculation, it is possible that the projected sediment cleanup goal may be slightly
underestimating or overestimating risk. However, chlorinated chemicals such as PCBs and
PCDs having large Kows and low metabolism rates tend to provide more reliable BSAFs than
chemicals like PAHs which have higher rates of metabolism.



Donald F. Hayes, Ph.D., P.E.

1580 Altair Circle e Sandy, UT 84093

DRAFT

JOINT PROSECUTION PRIVILEGED

August 30, 2004

Mr. Robert Damell

.S, Department of Justice

FEnvironment and Natural Resources Division
Environmental Enforcement Section

Room 12082, 1425 New York Ave., NW
P.0. Box 7611

Washington, DC 20044-7611

Re: United States et al. v, AK Steel Corporation, DJ Numb:éf 90-5-2-1-2189 -
Mr. Darnell, |

This letter summarizes my findings on the practicability of dredging PCB-contaminated
sediments from Reach 2 of Dick’s Creek near Middletown, Ohio (Figure 1). I have taken Reach
2 to extend from the general vicinity of Yankee Road (upstream) to.the general vicinity of Main
Street (downstream). Figure 1 shows this reach of Dick’s Creek. This letter serves as my primary™
work product under Contract/Purchase Order. Number 4WENR010705 0.

Basis for Evaluation

I have reviewed available site documents, obtained general information on relevant equipment
that might be used, and visited the Dmk’s Creek site:on July 29, 2004 with Mr. Gary Cygan,
EPA Region 5. These findings. result from these information gathering efforts combined with my
kmowledge of dredgmg eqmpment envuonmental dredging operations, and contaminated
sed.xment management =

Spemﬁc dopuments rev1ewec_1'_iipclude:i;‘-.-?':" '

® Mlkulka, Michael [, “:field & Laboratory Data Report: Physical and Chemical
Characterization of Dicks Creek and Associated Flood Plain, Middletown, OH,” US
Environmental Protection Agency, July 2003.

e A vanety of site .maps and photographs
Evaiuation of Dredging Alternatives
Mechanical Dredging. The dense vegetation and large trees that line Dick’s Creek along most of
this reach make land-based mechanical sediment removal difficult to accomplish without

significant clearing. Not only 18 access limited by the vegetation, the over story may limit
removal to equipment with reach distances less than the creek width; i.e. the equipment would

Voice: (801) 562-1258 & Fax: {801) 566-9242 ¢ email: don.hayes@environmentaldredging.com
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have to work within the banks of the creek. Further, there is insufficient water depth to float
filled barges with mechanically dredged sediment, although this may be solvable by temporary
structures to increase the water depth.

Hydraulic Dredging. Small hydraulic dredges, such as shown in Figure 2, are available that can
work within the confines of Dick’s Creek. The model shown is a horizontal auger dredge,
although similar dredges are available with basket-style cutterheads. With the exception of
riffles’, existing water depths in most areas provide the necessary 25-inch draft; dredging may
increase the depth in any places not currently adequate.

Hydraulic dredging adds large volumes of carrier water in order to pump the sediment in a slurry
mixture; the slurry mixture will be pumped at near 10% solids®, while in situ sediments are likely
60 — 80% solids. Managing this dilute sediment stream is the primary problem associated with
hydraulic dredging because of the large flow rate generated by the dredge pump. The traditional
approach is to pump the slurry into a confined disposal facility (CDF) to dampen fluctuations in
flow and separate the solids from the carrier water. A temporary CDF could be sited on some of
the adjacent farmland and shurry pumped to it from the entire reach. If necessary, decanted
sediment can be excavated from the CDF and moved to an appropriate landfill after dredging is
complete. In order to accelerate dewatering, the CDF should be constructed to keep the sediment
thickness to less than 3 feet. A 5-acre parcel should be adequate to allow for staging, access, and
a sufficiently large storage area.

Effluent from a CDF would need to meet 401 WQ certification requirements established by the
State of Ohio. Methods for testing sediments and predicting effluent quality from CDFs have
been developed by the US Army Corps of Engineers. For the purposes of this report, it is
assumed that a carbon-based wastewater treatment plant will be required to treat the CDF
effluent to meet Ohio water quality requirements. Portable, carbon-based treatment plants are
readily available and have been used on similar projects.

An alternative to CDF disposal would be to pump the slurry directly into bags made from porous
geotextile. The porous geotextile cloth serves to retain sediment particles while allowing the
carrier water to flow through. Geotextile bags should reduce the land area necessary to manage
the pumped sediments and can be transported immediately to an appropriate landfill after filling.
This process has been successfully accomplished at a number of sites and Dr. Jack Fowler of
Geotec Associates’ indicated that they had been able to mest paint filter requirements for landfill
disposal. He also indicated that site characteristics similar to Dick’s Creek seem to be conducive
to the use of geotextile bags. Additional general information about the use of geotextile bags and
tubes is available at www.geotec.biz,

'A small hydraulic dredge with a front-mounted winch may be able to pull itself through the riffles in Dick’s Creek
without having to deepen the area and remove sediments unnecessarily,

“Some technologies have been reported to pump sediment slurries at substantially higher concentrations, possibly as
high as 30% solids. However, the purpose of this report is to evaluate the feasibility of dredging, not provide an
optimal design. Thus, the remainder of report assumes a 10% solids shury.)

}Geotec Associates, 5000 Lowry Road, Vicksburg, MS 39180, 601/636-5475.
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Much like CDF discharge, the primary concern with hydraulic dredging and pumping directly
into geotexiile bags is managing the decant water. Dr. Fowler indicated that a {est has been
developed to estimate the quality of the discharge water; these tests should provide sufficient
information to evaluate various discharge water management alternatives. I anticipate that the

decant water would require treatment prior to discharge back to Dick’s Creek similar to CDF
discharge.

Duration and Costs

A 6-inch dredge as described above should be capable of moving a.b_(__)}-ﬁ 20 ey/hr of sediment.
Assuming 10,000 cy for the total project, that production rate correéponds to 500 working hours

or about 3 months. Encountering significani problems and downtlme may extend that working
period.

Costs for the dredging operation as described should be éipprdxima‘ieiy that foﬁﬂa typical dredging
operation with additional costs for managing the discharge water, sediment transport and
disposal, and purchasing the geotextile bags if those are used. Dredging costs of about $10/cy are
reasonable for this scale of project; this includes pumping the slurry to a nearby confined
disposal facility (CDF). For similar projects, the cost for constructing a CDF including land
acquisition, construction, and placement-should be about $30/cy: A package treatment plant
would likely be necessary to treat the CDF-effluent to a sufficient level to allow discharge
directly back into Dick’s Creek. The dredge will: produce about 1.5 MiGD of total flow which can
be dampened by the CDF to about 0.5 MGD assuming 8:hours/day of dredge operation and 24
hours of CDF discharge. Based upon discussions with TIGG: Corporatlon equipment rental and
operation of an adequate package water treatment system should cost about $100,000 for a 3
month operation (8 hrs, 5 days/week), or about § 10/cy Thus, the total cost of dredging,
temporary storage, and efﬂuent treatment is estlmated to be $50/cy.

i assume that the sedlment would be removed i‘rom the CDF for final dn;posal and acceptable for
CDF, tl‘ansportatlon to a nea.rby landﬁll and the tipping fee for the landfill. Since the Rumpke
Landfill is nearby, $10/cy should be adequate for removal and transportation. Mr. Garry Riddle
with the Rumpke Landfill mdlcated that the tipping fee for the sediment would likely be about
$30/ton incliading $6/ton for lecal fees; one ton of in situ sediment occupies about 1 ¢y. An
additional $10/cy is assumed to remove the CDF and restore the land to its original condition.

Thus, 1 estimate that 1(},:05_(_);9 cy of sediment from Dick’s Creek can be dredged and managed for
about $100/cy, or about:§1 million. Using geotextile bags could be more expensive, but their
convenience may warfant the additional costs.

4600 id Pond Road, Bridgeville, PA, 1-800-825-0011, Mr. Jim Riley of TIGG provided the basis for this estimate
by assuming a 0.5 MGD flow for 24 howrs/day with 100 mg/L of influent solids.
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Findings

Based upon the available information, a site visit to Dick’s Creek, and my experience in
dredging, It is my opinion that PCB contaminated sediments in Reach 2 of Dick’s Creek near
Middletown, OH can be removed using readily available dredging equipment without significant

disturbance of existing vegetation.

Sincerely,

Donald F. Hayes, Ph.D., P.E.

. Excello
& Trailer Park [

1




Evaluation of Dredging of Dick's Creek Page 5

MUD CAT™ AUGER MODEL SP-810 1

‘Length (O.A) 28t 6 in (8.68 m) o _mwm___\[
‘Width (O.A.) 81t0in (2.44 m) f
'Height (O.A.) 9ft (2.85m) |
‘Weight 115,500 Ibs (7030 kg) dry |
Draft 25 in (0.64 m) |
Fuel Capacity - [180 gallons (680 lters) !
ctt  |8ft(2.44 m)wide x 18 in (457 m) maximum depth |
QOperating Depth 7] 1_10.5 ft (3.2 m) Maximum |
'Suction Diameter 36 in (152 mm) (8 in [203 mm)] available as option) e
'Discharge Diameter 6in (152 mm)

‘Nominal Pump
Performance

1000 GPM (3785 liters/min) against 100 ft (30.5 m) Head (water) at 1600 [
'RPM |

Figure 2. Photograph of Mudcat SP-810 and specifications from www.Ellicott.com.




Donald F. Hayes, Ph.D., P.E.

1580 Altair Circle e Sandy, UT 840093

DRAFT
August 25, 2004

Mr. Robert Darnell

U.S. Department of Justice

Environment and Natural Resources Division
Environmental Enforcement Section

Room 12082, 1425 New York Ave., NW
P.0. Box. 7611

Washingion, DC 20044-7611

Re: United States et al. v. AK Steel Corporation, DJ Number 90-5-2-1-2189

Mr. Darnell,

This letter summarizes my findings on the practicability of dredging PCB-contaminated
sediments from Reach 2 of Dick’s Creek near Middletown, Ohio (Figure 1). I have taken Reach
2 to extend from the general vicinity of Yankee Road (upstream) to the general vicinity of Main
Street (downstream). Figure 1 shows this reach of Dick’s Creek. This letter serves as my primary
work product under Contract/Purchase Order Number 4WENR0107050.

Basis for Evaluation

I have reviewed available site documents, obtained general information on relevant equipment
that might be used, and visited the Dick’s Creek site on July 29, 2004 with Mr. Gary Cygan,
EPA Region 5. These findings result from these information gathering efforts combined with my
knowledge of dredgmg equipmernt, env1r0nmenta1 dredging operations, and contaminated
sediment management.

Specific documents reviewed include:
¢ Mikutka, Michael J., “Field & Laboratory Data Report: Physical and Chemical
Characterization of Dicks Creek and Associated Flood Plain, Middletown, OH,” US
Environmental Protection Agency, July 2003.

e A variety of site maps and photographs

Evaluation of Dredging Alternatives

Mechanical Dredging. The dense vegetation and large trees that line Dick’s Creek along most of
this reach make land-based mechanical sediment removal difficult to accomplish without
significant clearing. Not only is access limited by the vegetation, the over story may limit
removal to equipment with reach distances less than the creek width; i.e. the equipment would

Voice: (801) 562-1258 e Fax: (801) 566-9242 & email: don.hayes@environmentaldredging.com
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have to work within the banks of the creek. Further, there is insufficient water depth to float
filled barges with mechanically dredged sediment, although this may be solvable by temporary
structures to increase the water depth.

Hydraulic Dredging. Small hydraulic dredges, such as shown in Figure 2, are available that can
work within the confines of Dick’s Creek. The model shown is a horizontal auger dredge,
although similar dredges are available with basket-style cutterheads. With the exception of
riffles, existing water depths provide the necessary 25-inch draft; dredging will increase the
depth in any places not currently adequate.

Hydraulic dredging adds large volumes of carrier water in order to pump the sediment in a slurry
mixture; the slurry mixture will be pumped at near 10% solids, while in situ sediments are likely
60 — 80% solids. Managing this dilute sediment stream is the primary problem associated with
hydraulic dredging because of the large flow rate generated by the dredge pump. The traditional
approach is to pump the slurry into a confined disposal facility (CDF) to dampen fluctuations in
flow and separate the solids from the carrier water. A temporary CDF could be sited on some of
the adjacent farmland and slurry pumped to it from the entire reach. If necessary, decanted
sediment can be excavated from the CDF and moved to an appropriate landfill after dredging is
complete. In order to accelerate dewatering, the CDF should be constructed to keep the sediment
thickness to less than 3 feet. A 5-acre parcel should be adequate to allow for staging, access, and
a sufficiently large storage area.

Effluent from a CDF would need to meet 401 WQ certification requirements imposed by the
State of Ohio or discharge to a nearby wastewater treatment plant. Although a wastewater
treatment facility exists just downstream of Reach 2, T have not checked to see if they can handle
an additional flow of 1.5 MGD or if the treatment processes are capable of sufficient PCB
removal to accept the CDF effluent and still meet their NPDES permit limits. Methods for testing
sediments and predicting effluent quality from CDFs has been developed by the US Army Corps
of Engineers.

An alternative to CDF disposal, however, is to pump the slurry directly into bags made from
porous geotextile. The porous geotextile cloth serves to retain sediment particles while allowing
the carrier water to flow through. Geotextile bags should reduce the land area necessary to
manage the pumped sediments and can be transported immediately to an appropriate landfill
after filling. This process has been successfully accomplished at a number of sites and Dr. Jack
Fowler of Geotec Associates' indicated that they had been able to meet paint filter requirements
for landfill disposal. He also indicated that site characteristics similar to Dick’s Creek seem to be
conducive to the use of geotextile bags. Additional general information about the use of
geotextile bags and tubes is available at www.geotec.biz.

Much like CDF discharge, the primary concern with hydraulic dredging and pumping directly
into geotextile bags is managing the discharge water. Dr. Fowler indicated that a test has been
developed to estimate the quality of the discharge water; these tests should provide sufficient
information to evaluate various discharge water management alternatives. One alternative would
be to pump the discharge water to the local wastewater treatment facility; the same caveats

! Geotec Associates, 5000 Lowry Road, Vicksburg, MS 39180, 601/636-5475.
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mentioned previously for a CDF also apply to this alternative. Depending upon the testing
results, discharging directly back to Dick’s Creek may be a consideration. While it is unlikely
that the immediate discharge would meet 401 WQ Certification requirements, it might be
possible to define the compliance point further downstream in Dick’s Creek and construct some
pools in the creek to increase retention time and improve water quality before reaching the
compliance point. For example, the bridge at Jackson Street could be used as such a structure and
other temporary retention structures could be constructed downstream from sheetpile.

Duration and Costs

A 6-inch dredge as described above should be capable of moving about 20 cy/hr of sediment.
Assuming 10,000 cy for the total project, that production rate corresponds to 500 working hours
or about 3 months. Encountering significant problems and downtime may extend that working
period.

Costs for the dredging operation as described should be approximately that for a typical dredging
operation with additional costs for managing the discharge water, sediment transport and
disposal, and purchasing the geotextile bags if those are used. Dredging costs of about $10/cy are
reasonable for this scale of project; this includes pumping the slurry to a nearby confined
disposal facility (CDF). For similar projects, the cost for constructing a CDF including land
acquisition, construction, and removal should be about $30/cy based. A package treatment plant
would likely be necessary to treat the CDF effluent to a sufficient level to allow discharge
directly back into Dick’s Creek. The dredge will produce about 1.5 MGD of total flow which can
be dampened by the CDF to about 0.5 MG assuming 8 hours/day of dredge operation and 24
hours of CDF discharge. Based upon discussions with TIGG Corporation’, equipment rental and
operation of an adequate package water treatment system should cost about $100,000 for a 3
month operation, or about $10/cy. Thus, the total cost of dredging, temporary storage, and
effluent treatment is estimated to be $50/cy.

I assume that the sediment would be removed from the CDF for final disposal and acceptable for
disposal in a sanitary landfill. In that case, we must add the cost for sediment removal from the
CDF, transportation to a nearby landfill, and the tipping fee for the landfill. Since the Rumpkey
Sanitary Landfill is nearby, $10/cy should be adequate for removal and transportation. Mr. Garry
Riddle with the Rumpkey Sanitary Landfill indicated that the tipping fee for the sediment would
likely be about $30/ton including $6/ton for local fees; one ton of in situ sediment occupies about

1 cy. An additional $10/cy is assumed to remove the CDF and restore the land fo its original
condition. ' -

Thus, I estimate that 10,000 ¢y of sediment from Dick’s Creek can be dredged and managed for

about $100/cy, or about $1 million. Using geotextile bags could be more expense, but may be
selected for convenience.

% 600 Old Pond Road, Bridgeviile, PA, 1-800-825-0011, Mr, Jim Riley of TIGG provided the basis for this estimate
by assuming a 0.5 MGD flow for 24 hours/day with 100 mg/L of influent solids.
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Findings

Based upon the available information, a site visit to Dick’s Creek, and my experience in
dredging, I firmly believe that PCB contaminated sediments in Reach 2 of Dick’s Creek near
Middletown, OH can be removed using readily available dredging equipment. These findings
should not be construed as a recommendation for dredging of Dick’s Creek as my evaluation
does not include consideration of any other remedial option.

Sincerely,

Donald F. Hayes, Ph.D., P.E.

g Excello T4
2 b3 Trailer Park [

; f
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MUD CAT™ AUGER MODEL SP-810

Length (O.A.) 28 ft 6 in (8.68 m)

Width (O.A)) 8ft0in(2.44 m)

Height (O.A.) 9ft (2.85m)

Weight 15,500 Ibs (7030 kg) dry

Draft 25in (0.64 m)

Fuel Capacity 180 gallons (680 liters)

Cut 8 ft (2.44 m) wide x 18 in (.457 m) maximum depth

Operating Depth 10.5 ft (3.2 m) Maximum

Suction Diameter 6 in (152 mm) (8 in [203 mm] available as option)

Discharge Diameter 6 in (152 mm)

ggg’:;';‘c‘;“p ;{ ?30:3 GPM (3785 liters/min) against 100 ft (30.5 m) Head (water) at 1600

Figure 2. Photograph of Mudcat SP-810 and specifications from www.Ellicott.com.




August 24, 2004
Gary and Mike,

In order to calculate the BSAF, we need a table for sediment and fish data that meets the
following criteria. '

1. FISH data collected either by OHIO EPA {per Mace, preferably from 2000 or 2002), or
Arcadis or USEPA fish data Gary can get you that if don’t already have it,

2. Co located SEDIMENT samples - preferably within one to two miles of fish collection points.
Select the sediment samples based on the year of the fish collection, or from up to two years prior
to the fish sample svent. You can get that from the sediment report; there is a2 CI) in the
back of it with afl the data.

3. Bediment data should include total PCB concentrations along with total organic carbon
content. The CD has that for both Avoclors and PCB congeners.

4. Fish data must have total PCB concentration along with lipid fraction. We have that; see #2,

5. We are looking for at least 7-8 fish samples with representative sediment locations preferably
with in Reach 2. See data from #2

Assumptions for BSAF:

1. System is in steady-state 1.e., no new/ongoing PCB sources and hydro/thermodynamics do not
mfluence flux OK

2. Fish are resident and sediment samples come from their home range QK probably true for
panfish at least

then,
BSAF-based clean-up level is approximate and uncertain but not based on NUTHIN!
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To: nober: Darnell Trial Bttornsy, 1.5, Department of Justice

Rob, this memo addresses another area which AK has addressed in writing (see letter dated
August 11, 2004, from Tim Barber, Arcadis, t¢ Mary Gade, Sonnenschein Nath & Rosenthal
LLP), but we have not responded in writing. Here is a draft response, subject to imput by others.
[ would recommend input by Mace Barron as well as OEPA biological monitoring staff.

Biological Monitoring 1o Assess Efieciiveness of Sediment Treatment ; AH Pronosal

‘While the government proposals for setflement did not address biological monitoring, AK did
propose such methods as part of its proposal to conduct in-situ remediation in hieu of dredging for
Reach 2 of Dicks creek. AK proposed the methods for assessing the effectiveness of proposed
sediment treatment measures through biological monitoring described below.

Two sediment remediation techniques have been proposed for Dick’s Creek: (1) sediment removal
using hydraulic dredging in Reach 1 of the creek, and (2) stabilization of PCBs by amendment with
activated carbon in Reach 2 (the area between the USGS gauging station downstream of Yankee
Road and just downstream of Main Street. Because PCBs would remain in the sediment in the area
treated with activated carbon, AK proposed biclogical monitoring to assess whether PCB
bioaccumulation declines in this area as expected. Several options were available for monitoring
bioaccurmulation, including laboratory assays, placement of caged organisms, and sampling of
native biota. AK selected analyses of native fish tissue, because this approach provides a direct
measure of conditions occurring in the field.

Biological monitoring will be conducted according to the following general chronology:

1. Establish pre-dredging baseline conditions. While extensive fish tissue data are
available from Dick’s Creek, these data were collected for risk assessment
purposes. In order to statistically evaluate trends over time, it will be useful to
sample a smaller number of species, with a larger number of samples per species.
Additionally, the existing data indicate a decline in PCB concentrations over the
years 1998 — 2002, and PCB concentrations have likely continued to decline since
then. Therefore, fish tissue sampling will imtially be conducted immediately prior
to dredging activities.

2. Conduct sediment removal measures in the charmelized area.

3. Establish post-dredging baseline conditions. Concentrations of PCBs in fish tissue
will again be determined after the completion of dredging and before the initiation
of activated carbon treatment measures. This is important, because dredging has
been observed to canse a temporary spike in chemical bioavailability and |
bicaccumulation (e.g., Wesion et al. 2002; Baumann 1998). Although dredging
and activated carbon treatment are not proposed for the same area, upstream
dredging could affect PCB bicaccunmlation in the proposed activated carbon
treatment area.

4, Conduct sediment treatment in the non-channelized area of interest.




e‘aﬁnent monitoring. Post-treatment monitoring will be initiated

approxiniately one year after sediment treatment is completed. This will allow

“{ime for PCBs to be partially depurated from previously exposed fish and for PCB
adsorption to the activated carbon to equilibrate (Buckman et al. 2004; Luthy 2004;
Werner et al. 2004). Sampling will be repeated annually until PCB concentrations
in fish stabilize (1.e., no statistically significant decreases are detectable over three
years).

The monitoring program will focus on two fish species: common carp (Cyprinus carpio) and
longear sunfish (Lepomis megalotis). Carp will be sampled as fillets to represent tissue potentially
consumed by humans, and longear sunfish will be sampled as whole fish to represent tissue
potentially consumed by wildlife. Carp are selected because they are one of only two large fish
species that are abundant enough in Dick’s Creek to support a monitoring program. The other large
fish species, golden redhorse (Moxostoma erythrurunt), is highlty migratory and therefore unsuitable
for long-term monitoring (Trautman 1981). However, it is important to note that carp are not highly
valued as game fish and also tend to accumulate higher PCB concentrations than other fish species,
due to their high lipid content. Longear sunfish, a small to medium-sized species, are abundant in
Dick’s Creek and have been consistently collected during past tissue samphing efforts.

During each sampling event, eight composite sampies of each species will be collected from the
area of interest (Dick’s Creek between Yankee Road-and Main Street). Fish will be collected
throughout the area except at the extreme ends of the reach, to lessen the capture of fish that may be
exposed to PCBs outside the area of interest. Each sample will consist of at least three individual
fish collected near one another. The location of specific sampling zones within the area of interest
will depend on fish abundance and will be recorded in the field. Sampling will be conducted in
autwmn, because fish typically contain higher lipid concentrations and thus higher PCB levels at this
time of year.

Fish tissue sampling will be conducted in accordance with Ohio EPA (1994) guidance. The length
and weight of each fish will be recorded, and lipid content will be analyzed. These factors may be
useful in explaining variability in PCB concentrations among samples. Fish age can also be a key
factor; for example, Baumann (1998) used age determinations to show that fish exposed to
polycyclic aromatic hydrocarbons during dredging experienced an increase in tumors, whereas
tumors were much lower in fish born after the completion of dredging. Therefore, age will be
determined in longear sunfish. However, carp age cannot be reliably determined. To limit potential
confounding effects of age, carp sampling will target a limited size range, specifically fish ranging
from 15 to 20 inches in length. Based on a quantitative fish survey (EA 2001), carp of this
intermediate size class were prevalent in the area of interest. Concentrations of PCBs in fish tissue
will be analyzed using pressurized fluid extraction followed by PCB homologue analysis with
USEPA Method 680.

Laboratory tests have shown that the addition of activated carbon to contaminated sediment can
reduce the bicaccumulation of organic compounds by 70-90% (Luthy 2003; 2004; Wemer et al.
2004; Zimmerman et al. 2004). The greatest reductions in bicaccumulation were associated with
the longest equilibration times. Thus, up to an order of magnitude reduction in fish tissue #
concentrations may be achievable using this technology. However, in a field application, it will be
more challenging to mix the activated carbon with the sediment, as compared to a laboratory
setting. Therefore, a decrease 1 fish tissue PCB concentrations of 70% will be considered
successful.




USEPR Comments on AX Proposal on Bisleuical Monitoring

USEPA concurs that biclogical monitoring should be conducted to assess effectiveness of
remedial measures. OFPA regularly conducts such monitoring in state watersheds on an
approximate 5 year cycle. In light of AKX s proposal, USEPA agrees that biclogical menttoring 1s
appropriate. However, AK’s proposal for solely fish tissue momtormg falls short and should be
augmented with both sediment monitoring as well as benthic invertebrate monitoring. Details are
below. USEPA disagrees with some of AK’s assertions within its proposal, such as the assertion
that fish fissue concentratioms of PCBs are declining. These aspects will not be dealt with here.

1.

USEPA agrees that fish tissue monitoring should be conducted immediately prior to
remediation activities commencing in Reach 1, so as to establish a pre-remedial baseline.
However, sediment sampling to characterize the area pre-remediation should also be
conducted.

USEPA sees no need for step 3 as proposed, since only a few months will have passed.

USEPA agrees with the post-remediation monitoring program for carp and longear
sunfish. However, sediment monitoring should also be conducted at several sites to
verify that PCBs remain in the target areas and have not been scoured downstream.
Sediment monitoring should be conducted as per previously approved protocols (USEPA -~
Method 3545 (pressurized fluid extraction) followed by USEPA Method 680

(homologues).

USEPA would like to see a food chain critter analyzed as well as fish, to establish the
link between the PCBs in the sediment as well as the PCBs in benthic invertebrates (or
worms). The species selected should be one that inhabits Dicks Creek in sufficient
numbers such that sampling any location will yield target organisms

AK proposed that a 70% reduction of PCBs i fish tissue should be considered success.
USEPA suggests the following as alternate measures of success: that any sediment
sample collected during the monitoring period shows less than 1 ppm PCB normalized to
1% organic carbon (measures effectiveness of carbon mixing); that benthic invertebrates
collected show decreasing levels of PCBs over time; that fish tissue concentrations of
PCBs measured over time are reduced such that the PCB fish advisory for DC can be
removed.
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Subject:

Bislegical Moniloring 1o Assess Eileotivensss of Sediment Traaiment -
Dear Ms. Gade:

At your request, methods for assessing the effectiveness of proposed sediment
treatment measures through biological monitoring are described below.

Two sediment remediation techniques have been proposed for Dick’s Creek: (1)
sediment removal using hydraulic dredging in the channelized portien of the creek, and
(2) stabilization of PCBs by amendment with activated carbon in the non-channelized
area between Yankee Road and Main Street. Because PCBs would remain in the
sediment in the area treated with activated carbon, biological monitoring is proposed to
assess whether PCB bioaccurmulation declines in this area as expected. Several options
are available for monitoring bioaccumulation, including laboratory assays, placement
of caged organisms, and sampling of native biota. Analyses of native fish tissue are
proposed for Dick’s Creek, because this approach provides a direct measure of
conditions occurring in the field.

Biological monitoring will be conducted according fo the following general
chronology:

1. Establish pre-dredging baseline conditions. While extensive fish tissue data
are available from Dick’s Creek, these data were collected for risk assessment
purposes. In order to statistically evaluate trends over time, it will be useful to
sample a smaller number of species, with a larger number of samples per
species. Additionally, the existing data indicate a decline in PCB
concentrations over the years 1998 — 2002, and PCB concentrations have
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likely continued to decline since then. Therefore, fish tissue sampling will
initially be conducted immediately prior to dredging activities.

2. Conduct sediment removal measures in the channelized area.

3. Establish post-dredging baseline conditions. Concentrations of PCBs in fish
tissue will again be determined after the completion of dredging and before the
mitiation of activated carbon treatment measures. This 1s important, because
dredging has been observed 1o cause a temporary spike in chemical
bioavailability and bicaccumulation (e.g., Weston et al. 2002; Baumann 1998).
Although dredging and activated carbon treatment are not proposed for the
same area, upstream dredging could affect PCB bioaccurmnulation i the
proposed activated carbon treatment area.

4. Conduct sediment treatment in the non-channelized area of interest.

5. Conduct post-treatment monitoring. Post-treatment montitoring will be
initiated approximately one year after sediment treatrent is completed. This
will allow time for PCBs to be partially depurated from previously exposed
fish and for PCB adsorption to the activated carbon to equilibrate (Buckman et
al. 2004; Luthy 2004; Wemer et al. 2004). Sampling will be repeated annually
until PCB concentrations in fish stabilize (i.e., no statistically significant
decreases are detectable over three years).

The monitoring program will focus on two fish species: commion carp (Cyprinus
carpio) and longear sunfish (Lepomis megalotis). Carp will be sampled as fillets to
represent tissue potentially consumed by humans, and longear sunfish will be sampled
as whole fish to represent tissue potentially consumed by wildlife. Carp are setected
because they are one of only two large fish species that are abundant enongh in Dick’s
Creek to support a monitoring program. The other large fish species, golden redhorse
(Moxostoma erythrurum), is highly migratory and therefore unsuitable for long-term
monitoring (Trautman 1981). However, it is important to note that carp are not highly
valued as game fish and also tend to accumulate higher PCB concentrations than other
fish species, due to their high lipid content. Longear sunfish, a small to medium-sized
species, are abundant in Dick’s Creek and have been consistently collected during past
tissue sampling efforts.

During each sampling event, eight composite samples of each species will be collected

from the arca of interest (Dick’s Creek between Yankee Road and Main Street). Fish

will be collected throughout the area except at the extreme ends of the reach, to lessen #
the capture of fish that may be exposed to PCBs outside the area of interest. Each

sample will consist of at least three individual fish collected near one another. The

location of specific sampling zones within the area of interest will depend on fish

Page:
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abundance and will be recorded i the field. Sampling will be conducted in autumn,
because fish typically contain higher lipid concentrations and thus higher PCB levels at
this time of year.

Fish tissue sampling will be conducted in accordance with Ohio EPA (1994) guidance.
The length and weight of each fish wiil be recorded, and lipid content will be analyzed.
These factors may be useful in explaining variability in PCB concentrations among
samples. Fish age can also be a key factor; for example, Baumann (1998} used age
determinations to show that fish exposed to polycycelic aromatic hydrocarbons during
dredging experienced an increase mn tumors, whereas tumors were much lower in fish
born after the completion of dredging. Therefore, age will be determined in longear
sunfish. However, carp age cannot be reliably determined. To limit potential
confounding effects of age, carp sampling will target a limited size range, specifically
fish rangmg from 15 to 20 inches 1 length. Based on a quantitative fish survey (EA
2001), carp of this intermediate size class were prevalent in the area of interest.
Concentrations of PCBs in fish tissue will be analyzed using pressurized fluid
extraction followed by PCB homologue analysis with USEPA Method 680.

Laboratory tests have shown that the addition of activated carbon to contaminated
sediment can reduce the bioaccumulation of organic compounds by 70-90% (Luthy
2003; 2004; Wemer et al. 2004; Zimmerman et al. 2004}, The greatest reductions in
bioaccumulation were associated with the longest equilibration times. Thus, up to an
order of magnitude reduction in fish tissue concentrations may be achievable using this
technology. However, in a field application, it will be more challenging to mix the
activated carbon with the sediment, as compared to a laboratory setting. Therefore, a
decrease in fish tissue PCB concentrations of 70% will be considered successful.

Page:
3/5




A?{A@%g ' Ms. Mary A. Gade
' 11 August 2004

Privileged & Confiential

Altorney-Client Work Product

Prepared at the Request of Counsel

If you have any questions or require additional information, please contact me at your
CONVENIENCE.

Sinceréiy,
ARCADIS G&M, Inc.

Timothy R. Barber, Ph.D.
Principal Scientist

Copies:

Paul Casper, Frost Brown Todd
Dave Hom, AK Steel

John Kuzman, AK Steel

Carl Batliner, AK Steel

Page:
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Federal Rule 408

Subject:

Confirmatory Sampling to Esiabiish Yertical Extent of Drefging
Dear Ms. Gade:

At your request, a plan for confirmatory sediment sampling to establish the vertical
extent of dredging in Dick’s Creek is described below.

Sediment removal has been propoesed for the channelized portion of Dick’s Creek
extending from 50 feet upstream of Outfall 002 to 50 feet downstream of the USGS
Gauging Station near Yankee Road. Monroe Ditch will also be dredged. The purpose
of the confirmatory sampling described here is to determine the vertical extent of
dredging. The specific objective is to verify whether the confining clay layer
underlying Dick’s Creek and Monroe Ditch serves as a boundary below which PCBs
do not occur at significant levels.

Study Design

Sediment core samples will be collected from depositional zones within Dick’s Creek
at approximately 200 foot intervals (approximately 15 locations). Three samples will
be collected from the lower reach of Monroe Ditch, including one sample at the
confluence with Dick’s Creek and two samples upstream of this point. Each sediment
core sample will extend up to two feet into the confining clay layer.

Several sediment samples will be collected within or below the clay layer in each core.

For example, samples might be collected from 2 to 6, 6 to 10, 10 to 14 and 14 to 18
inches below the top of the clay layer. The uppermost sample would be analyzed for
PCBs, and the remaining samples wouid be held pending the results of the initial
analysis. If PCBs are present above the established cleanup level, additional samples
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will be analyzed to determine the vertical extent of dredging”” Thesélected sax
will be analyzed for PCBs using pressurized fluid extraction and USEPA Met
(PCB homologues). PRI S

Sampling Methods

Sediment cores will be collected using a vibracoring device. First, an 8-inch
diameter section of pipe or other casing matertal will be advanced mto the sediment
approximately 6 inches below the sediment surface and dewatered to create a dry
work area. Next, a 2-inch wide stainless steel core sampler, with a butyrate core
tiner, will be advanced up to 6 feet below the sediment surface using a direct current
(DC) vibratory head i conjunction with a slide hammer. The core sampler will be
extracted from the sediment by hand in conjunction with the slide hammer to lessen
the chance for disturbing sample integrity. A basket-type core catcher will be used to
retain the sediment core within the butyrate ¢ore liner. The liner will be extruded
from the sampler, capped, and labeled (top and bottom).

Sediment samples will be collected from downstream to upstream, and sampling
locations will be recorded with a global positioning system (GPS) unit. Sample
identification codes will be assigned consecutively and will indicate the water body
sampled, the medium, the location number, and the sample depth {e.g., DC-CLAY-01-
2-8). Sampling logs and field notes will be recorded, according to methods previously
established for the site. Sampling logs will include the depth from the sediment surface
to the confining clay layer. Sample containers will be appropriately packed, labeled,
and placed in coolers with bagged ice for shipping to the analytical 1aboratory.

Procedures such as decontamination of equipment, data validation, and health and
safety measures will be conducted in accordance with the Quality Assurance Project
Plan (QAPP) and Health and Safety Plan (HASP) for the site. Disposable equipment
will be used where possible to minimize the potential for cross-contamination. One
equipment blank will be collected each day for any equipment requiring
decontamination. Field duplicate samples will be collected at a rate of T per 10
samples, and matrix spike/matrix spike duplicate (MS/MSD) samples will be collected
at arate of 1 per 20 samples. Unused sediment and decontamination fluids will be
collected for proper off-site disposal.

S
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If you have any questions or require additional information, please contact me at your
comnvenience.

Sincerely,
ARCADIS G&M, Inc.

24 L.

Timothy R. Barber, Ph.D.
Principal Scientist

Copies:

Dave Hom, AK Steel
John Kuzman, AK Steel
Carl Bathner, AK Steel
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August 5, 2004 ‘ t'énf d’entaa&' Submwied Jor Settlement Purposes
Protected from Disclosure Pursuani fo F.R.E, 408

Steven Willey

United States Department of Justice
Environment and Natural Resources Division
Environmenta! Enforcement Section

P.O. Box 7611, Ben Frankiin Station
Washington, DC 20044-7611

Re:  US. et alv, AX Steel Corporation, Case No. C-1-00530
Dear Mr. Willey:

This letter is being submitted as part of settlement discussions to resolve the above-
referenced matter. Accordingly, its contents are protected from disclosure pursuant to Rule 408
of the Federal Rules of Evidence. Per your request, the purpose of this letter is to confirm in
writing the steps that A Steel Corporation (“AK” or the “Company™) is prepared to take to
address the RCRA corrective action portion of the above-referenced matter pursuant to a global
setflement.’

On June 17, 2004, the United States provided AK with a proposal to implement a siie-
wide corrective action program, a copy of which is attached to this letter, AK has reviewed this
proposal, and as we discussed at our July 9, 2004 meeting, AK agrees as part of an eventual
settlement package to implement this proposed plan with the following exception:”

! AX assumes that the interim measures necessary to address PCBs in Monroe Ditch and Dicks
Creek will proceed independently of the RCRA corrective action portion of the project, which is
the subject of this letter. AK would assume that these projects would be combined in aglobal
resolution of this matter.

? Due to the safety concemns that it has previously raised, AK remains concerned about the
performance of intrusive drilling in the closed landfill. This issue continues to be a subject of
discussion,
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As stated at our July 9 meeting, AK cannot agree to implement any remedies derived
from the RCRA Facility Investigation (“RFI”), the Corrective Measures Study (“CMS”) and any
associated activities. To be specific, the Company cannot agree to undertake the work discussed
in the last two sentences of paragraphs 3 and 4, and the last sentence of paragraph 5 of the
attached proposal. As we discussed, AK is not in a position to agree to implement a remedy or
remedies that have yet to be clearly identified. The remedy or remedies will not be identified
until the RFI and CMS have been completed and public comments have been received and
addressed.

It is AK’s understanding that segmenting a cleanup project in this manner is not an
uncommon practice, There are many precedents in both the RCRA and Superfund programs of
parties entering into agreements to perform remedial investigation and feasibility work without
agreeing to perform the as yet unidentified remedies. In fact, the United States Environmental
Protection Agency’s (“U.S. EPA’s”) Advance Notice of Proposed Rulemaking for Corrective
Action for Releases from Solid Waste Management Units at Hazardous Waste Management
Facilities (the “ANPR”) contemplates a division of activities. See 61 Fed, Reg. 19432 (May 1,
1996). In the section on interim measures in the ANPR, U.S. EPA notes the importance of
moving forward with interim measures to address contamination while undertaking further
studies or before implementing the final remedy. Id. at 19446. Here, AK proposes to undertake
both the interim measures work as well as the site characterization for the RCRA corrective
action. An agreement to conduct both the interim measures and the site characterization
activities will expedite remedial activities at the site.

Segmenting the work in the manner discussed above is of paramount importance to AK
due to the financial constraints and economic climate in which our Company operates. Although
reporting a net income from operations for the first time in over two years in the second quarter
of 2004, AK has reported net losses in excess of $1 billion since 2001. At the end of 2003, the
Company had a negative stockholders’ equity of $52.8 million. While the stockholders” equity
has since returned to a positive number due principally to the sale of certain non-core assets
earlier this year, the Company continues to be in a concerted turnaround mode. AK’s second
quarter earnings were substantially below that of its industry competitors and not yet at a level
sufficient to sustain the Company for the long run. Accordingly, we must continue to be diligent
in controlling costs and preserving cash wherever possible. Without knowing the scope of the
cleanup and the financial costs potentially imposed by any future remedies, the Company cannot
in good faith blindly make a commitment to perform these remedies. This is not to say or imply
that we intend to try to avoid performing whatever remedies become necessary. We simply
cannot make a commitment at this time to perform unknown remedies for which we do not yet
know the cost or impact on the Company’s ability to ensure its long-term success. While
strongly arguing for segmenting any RCRA Corrective Action work, AK fully recognizes that
the United States and the State of Ohio would retain their full legal authority to seek
implementation of a remedy after AK completes the agreed upon work and acknowledges that
segmenting the corrective action would not diminish those authorities or rights. Such a partial
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settlement would completely address the RCRA Corrective Action characterization, which is the
subject of this letter, all remedial work at Dicks Creek, Monroe Ditch and the floodplain, as welt
as penalties and supplemental environmental projects (“SEPS™), leaving open only the remedial
portion of the RCRA Corrective Action count of the ongoing litigation.

As a first step in implementing the agreed to plan, AK has said that it will prepare a
Project Management Plan (PMP) to present AK’s technical and management approach for the
RFI and associated Corrective Action activities at the Middietown Works, You have asked us to
provide in greater detail what this PMP will entail. The PMP will include a brief background of
the site history and physical setting o set the stage for the conceptual model and exposure
pathway analysis. Based on this analysis, important data gaps will be identified to establish the
general scope of the RFI. The PMP will not include a detailed summary of past data collection
efforts as that would be included in the anticipated “Current Conditions Report.” The site will be
assessed on a facility-wide basis rather than a Solid Waste Management Unit (“SWMU™) by
SWMU basis consistent with RCRA Corrective Action reforms. The management approach
description will include a phasing of RFL, Interim Measures, and monitoring activities
commensurate with the potential exposure as identified in the exposure pathway analysis, Tt will
be assumed that the site will remaim industrial for the purposes of the PMP. The PMP will
include a brief description of the number and locations of samples, sampling rethods, analytical
methods, ete. A more thorough discussion of these items will be provided in the Sampling and
Analysis Plan (“SAP”) and the Quality Assurance Project Plan (“QAPP”) expected to be
prepared after the US EPA approves the PMP. Similarly for the Interim Measures and
monitoring activities, the PMP will not include detailed plans and specifications to guide the
implementation as such details would be included in plans prepared subsequent to the approval
of the PMP.

The PMP will be the first step in the process leading to the activities identified in the
government’s atfached proposal for an RFI and CMS, and it is intended to facilitate and expedite
the work outlined in the proposal.
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In AK’s view, the government’s agreement to segment the project as set forth above is
essential to any settlement. If you have any questions or concerns regarding AK’s proposed
actions, please do not hesitate to contact me. We look forward to your response.

Very truly yours,
SONNENSCHEIN NATH & ROSENTHAL LLP

YA S T

By:

Mary A. Gade

Enclosure
11750865v-5

cc:  David Hom (via e-mail)
John Kuzman (via e-mail)
Ex Kano S. Sams (via e-mail)
Thomas P. Behlen (via e-mail)
Joseph Koncelik (via e-mail)
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RE: U8, etal v. AK Steel Corporation, Case No. C-1-80530

June 17, 2004

Site-Wide Corvective Action

Implementation of a site-wide corvective action program consistent with the overall potential for
risk to human health and the environment for the site:

Areas with potential releases tributary to the perched or upper aquifer shall be considered high
priority;

Areas with potential releases only to the intermediate or lower aguifers which have been shown

to be outside the zone of capture of the AK site-wide pumping system shall be considered high
priority {e.g., see iftem 5 below);

Areas with potential releases tribptary to the intermediate or lower aquifer shail be considered
medium priciity.

i. AKX shall develop and submit a work plan as follows: {a) for further investigation
into, characterization, and remediation of the source of the DNAPL for well MDA33; (b)
to install and sample at least 3 additional monitoring wells west of Monroe Diteh, located
along west side of both landfills, adjacent to the railroad tracks, to determine and confirm
the direction of ground water flow off-site; (¢) to install and sample at least 3 additional
monitoring wells within the former oil ponds located west of Monroe Ditch, to determine
the nature and extent of the contamination present in the soils and ground water
associated with the former oil ponds. Upon approval, the work plan shall be
implemented consistent with the schedule(s) therein.

2. AK shall develop and submit a current conditions report for the site, which
documents all solid waste management units, monitoring wells and past sampling data for
each solid waste management unit (soil, soil gas, air, water, ground water} in g
comprehensive fashion. This repost shall delineate areas where sufficient information
exists to adequately characterize the exient of any releases, or where data gaps exist, and
shall be used as the basis for future site-wide corrective action planning.

3. Afier approval of the site-wide current conditions report, AK shall develop and
subimit a work plan to investigate potential releases to the soil, air, water or ground water
within the geographic area tributary to the perched and upper aguifers. This work plan
shall include (but not be limited to) additional investigations off-site for the past releases



of coke oven gas and benzene from the melt area. Upon approval, the work plan shall be
implemented consistent with the schedule(s) therein. Once the nature and extent of
releases are known, AK shall develop a range of corrective measures for those releases
which adversely impact human health and the environment. After public notice, AK
shall implement the remedy(ies) which USEPA selects. Upon approval, the remedies
shall be implemented consistent with the schedule(s) therein.

4. After approval of the site-wide current conditions report, AK shall develop and
submit a work plan to investigate potential releases to the soil, air, water or ground water
within the geographic area tributary to the intermediate and lower aquifers. Upon
approval, the work plan shall be implemented consistent with the schedule(s) therein.,
Once the nature and extent of releases are known, AK shall develop a range of corrective
measures for those releases which adversely impact human health and the environment,
After public notice, AK shall implement the remedy(ies) which USEPA selects. Upon
approval, the remedies shall be implemented consistent with the schedule(s) therein.

5. AK shall develop and submit a work plan to further delineate the source of TCE
contamination in the vicinity of Well GM-27. Upon approval, the work plan shall be
implemented consistent with the schedule therein.

Note regarding remedies proposed or recommended: All altemative remedies must meet the 4
threshold criteria specified in the 1996 ANPR: source control; protective of human health and
the environment; meets all applicable other state and federal standards; and compliance with
RCRA for any materials excavated or removed for disposal off-site. Selection of the
recommended alternative will then be made using the 5 other balancing criteria specified in the
ANPR, including cost.



Donald F. Hayes, Ph.D., P.E.

1580 Altair Circle » Sandy, UT 840093

DRAFT
August xx, 2004

Wr. Robert Darneli

U.S. Department of Justice

Environment and Natural Resources Division
Environmental Enforcement Section

Room 12082, 1425 New York Ave.,, NW
P.0. Box. 7611

Washington, DC 20044-7611

Re: United States et al. v. AK Steel Corporation, DJ Number 90-5-2-1-2189

Mr. Darmell,

Thig letter summarizes my findings on the practicability of dredging PCB-contaminated
sediments from Reach 2 of Dick’s Creek near Middletown, Chio (Figure 1). I have taken Reach
2 to extend from general vicinity of Yankee Road (upstream) to the general vicinity of Main
Street (downstream). Figure 1 shows this reach of Dick’s Creek. This letter serves as my primary
work product under Contract/Purchase Order Number 4WENRQ107050.

Basis for Fvaluation

I have reviewed available site documents, obtained general information on relevant equipment
that might be used, and visited the Dick’s Creek site on July 29, 2004 with Mr. Gary Casby, EPA
Region 5. These findings result from these information gathering efforts combined with my
knowledge of dredging equipment, environmental dredging operations, and contaminated
sediment management.

Specific documents reviewed include:

e Mikulka, Michael I., “Field & Laboratory Data Report: Physical and Chemical
Characterization of Dicks Creek and Associated Flood Plain, Middletown, OH,” US
Environmental Protection Agency, July 2003.

e A variety of site maps and photographs

Evaluatien of Dredging Alternatives

Mechanical Dredging. The dense vegetation and large trees that line Dick’s Creek along most of
this reach make land-based mechanical sediment removal difficult to accomplish without
significant clearing. Not only is access limited by the vegetation, the over story may limit
removal to equipment with reach distances less than the creck width; i.e. the equipment would
have to work within the banks of the creek. Further, there is insufficient water depth to float

Voice: (8B01) B62-1258 ¢ Fax: (801) 566-9242 ¢ email: donhayes@environmentaldredging. com
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filled barges with mechanically dredged sediment, although this may be solvable by temporary
structures to increase the water depth.

Hydraulic Dredging. Small hydraulic dredges, such as shown in Figure 2, are available that can
work within the confines of Dick’s Creek. The model shown is a horizontal auger dredge,
although similar dredges are available with basket-style cutterheads. With the exception of
riffles, existing water depths provide the necessary 25-inch draft; dredging will increase the
depth in any places not currently adequate.

Hydraulic dredging adds large volumes of carrier water in order to pump the sediment in a slurry
mixture; the slurry mixture will be pumped at near 10% solids, while in situ sediments are likely
60 — 80% solids. Managing this dilute sediment stream is the primary problem associated with
hydraulic dredging because of the large flow rate generated by the dredge pump. The traditional
approach is to pump the slurry into a confined disposal facility (CDF) to dampen fluctuations in
flow and separate the solids from the carrier water. A temporary CDF could be sited on some of
the adjacent farmland and slurry pumped to it from the entire reach. After dredging is complete,
decanted sediment can be excavated from the CDF and moved to an appropriate landfill.
However, effluent from a CDF would need to meet 401 WQ certification requirements imposed
by the State of Ohio or discharge to a nearby wastewater treatment plant. Although a wastewater
treatment facility exists just downstream of Reach 2, I have not checked to see if they can handle
an additional flow of 1.5 MGD or if the treatment processes are capable of sufficient PCB
removal to accept the CDF effluent and still meet their NPDES permit limits. Methods for testing
sediments and predicting effluent quality from CDFs has been developed by the US Army Corps
of Engineers.

An alternative to CDF disposal, however, is to pump the slurry directly into bags made from
porous geotextile. The porous geotextile cloth serves retain sediment particles while allowing the
carrier water to flow through. Geotextile bags would likely reduce the land area necessary to
managed the pumped sediments since filled can be transported immediately to an appropriate
landfill after filling. This process has been successfully accomplished at a number of sites and
Dr. Jack Fowler of Geotec Associates' indicated that site characteristics similar to Dick’s Creek
seem to be conducive to the use of geotextile bags. Additional general information about the use
of geotextile bags and tubes is available at www.geotec.biz.

Much like CDF discharge, the primary concern with hydraulic dredging and pumping directly
into geotextile bags is managing the discharge water. Dr. Fowler indicated that a test has been
developed to estimate the quality of the discharge water; these tests should provide sufficient
information to evaluate various discharge water management alternatives. One alternative would
be to pump the discharge water to the local wastewater treatment facility; the same caveats
mentioned previously for a CDF also apply to this alternative. Depending upon the testing
results, discharging directly back to Dick’s Creek may be a consideration. While it is unlikely
that the immediate discharge would meet 401 WQ Certification requirements, it might be
possible to define the compliance point further downstream in Dick’s Creek and construct some
pools in the creek to increase retention time and improve water quality before reaching the

! Geotec Associates, 5000 Lowry Road, Vicksburg, MS 39180, 601/636-5475.
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compliance point. For example, the bridge at Jackson Street could be used as such a structure and
other ternporary retention structures could be constructed downstream from sheetpiie.

Casts

Costs for the dredging operation as described should be approximately that for a typical dredging
operation with additional costs for managing the discharge water, sediment transport and
disposal, and purchasing the geotextile bags. 1 have not attempted to gather any specific cost
information, but 1 anticipate the costs to be $100/cy to $150/cy.

Findings

Based upon the available information, a site visit to Dick’s Creek, and my experience in
dredging, I firmly believe that PCB contaminated sediments in Reach 2 of Dick’s Creek near
Middletown, OH can be removed using readily available dredging equipment. These finding

should not be construed as a recommendation for dredging of Dick’s Creck as my evaluation
does not include consideration of any other remedial option.

Sincerely,

Donald F. Hayes, Ph.DD,, P.E.



MUD CAT™ AUGER MODEL SP-810

Length (OA)  [28fi6ine8m
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Height (O.A.) C9ft (2. 85 m) S - L '
Weigt  155001bs (7030 kg)dry -

Draft - ~ 25in(064m) S
‘Fgelpgpé@ijyﬁﬂ - ' . 7 180 galions (680' hters)

cut 81t (244 m) wide x 18 in (457 m) maXImum depth

Operating Depth | 10.5 ft (3.2 m) Maximum

Suction Diameter 6 in (152 mm) (8 in {203 mm] avallable as optlon)

'Dlscharge Diameter 6 in (152 mm)

1000 GPM (3785 Ilterslmln) against 100 ft (30 5 m) Head (water) at 1600
RPM

Nominal Pump Performance

Figure 2. Photograph of Mudcat SP-810 and specifications from www.Ellicott.com.

Figure 1. Map of Dick's Creek, Reach 2, which is about 1 mile in length.
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1. Introduction

This report evaluates and compares the environmental costs and benefits of remedial
options proposed for Reach 2 of Dick’s Creek, which encompasses the area of the
creek between Yankee Road' and Main Street in Middletown, Ohio (see Figure 1).
The two remedial altematives under consideration are:

1. In situ sequestration of PCBs by activated carbon amendment, and
2. Sediment removal by hydraunlic dredging.

In situ sequestration is being considered for Reach 2 in part because polychlorinated
biphenyl (PCB) levels are lower in this area than in Reach 1, which encompasses the
channelized creek segment between AK Steel Middletown Works’ Outfall 002 and
Yankee Road. Sediment removal is proposed for Reach 1. The evaluation of these
alternatives is consistent with the U.S. Environmental Protection Agency’s Principles
Jfor Managing Contaminated Sediment Risks at Hazardous Waste Sites (USEPA.
2002a), which recognizes that the combination of sediment dredging in hot spots and in

situ remedies in less contaminated areas will be the most effective way to manage risks
at many sites.

According to the USEPA’s (1999) Ecological Risk Assessment and Risk Management
Principles for Superfund Sites, risk managers should consider the short- and long-term
effects of the remedial alternatives on site habitats and the surrounding ecosystem, to
ensure that cleanup does not cause more ecological harm than the existing site
contamination. In the Contaminated Sediment Principles, the USEPA (2002a) also
recommends consideration of societal impacts, such as road traffic, noise, and air
pollution, for each remedial alternative. This type of comparative evaluation is
necessary to ensure that the selected remedy maximizes net environmental benefits.
Toward that end, the remainder of this report provides a description of the proposed
remedial actions and the existing natural resources in Reach 2, followed by an analysis
of the expected environmental detriments and benefits of each remedial alternative.

! More precisely, the boundary between Reach 1 and Reach 2 is the edge of non-channelized
habitat; channelization extends a few hundred feet downstream of Yankee Road.
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2. Description of Remedial Alternatives

Aspects of each remedial alternative that are relevant to the net environmental benefits
analysis are described below. Once a remedial altemative is selected, the
implementation methods will be developed fully in a comprehensive work plan.

2.1 In Situ Sequestration

The proposed in situ sequestration remedy is based on recent research demonstrating
that the bioavailability of PCBs in sediment can be significantly reduced through the
addition of activated carbon to the sediment (Luthy 2003; 2004; Werner et al. 2004;
Zimmerman et al. 2004). Laboratory studies have demonstrated a long-term reduction
in PCB bioaccumulation of approximately an order of magnitude following treatment
with activated carbon (Luthy 2004). The observed reduction in PCB bioavailability
and bioaccumulation occurs because hydrophobic organic compounds adsorb much
more strongly to activated carbon than natural organic carbon.

A slurry of powdered activated carbon would be introduced into the sediment through
pressurized injection, using a hand pump connected to a perforated wand. Pre-
implementation trials identifying the extent of activated carbon perfusion in Dick’s
Creek sediment would be used to determine the spacing of injection points. It is
anticipated that relatively close spacing would be required. The entire creek bed in
Reach 2 would be treated, including depositional areas and riffles. The injection

treatments would be conducted on foot (wading), with equipment towed in a small
boat.

A biological monitoring program would be implemented after the completion of
sediment treatment to verify the expected reduction of PCB bioaccumulation in fish
tissue. Fish tissue sampling would be repeated over time to determine trends in PCB
concentrations. The monitoring program would focus on two fish species: common
carp (Cyprinus carpio) and longear sunfish (Lepomis megalotis). Carp would be
sampled as fillets to represent tissue potentially consumed by humans, and longear
sunfish would be sampled as whole fish to represent tissue potentially consumed by
wildlife. Although carp are not the most abundant large fish species in Reach 2, the

other large fish species are highly migratory and therefore unsuitable for long-term
monitoring purposes.
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2.2 Dredging

The sediment removal altemative would employ hydraulic dredging technology to
remove sand and fine-grain sediment in the form of a sediment/water slurry. Coarse
material such as large gravel or woody debris would not be dredged as sediment but
might be removed for convenience. Multiple options are available for hydraulic
dredging. For instance, dredging could be implemented on foot, using a hand-held
cutter-head dredge. The dredged material would be transported by vacuum suction
through a flexible pipeline to an on-shore container. The material would then be
transported by truck to a staging area for dewatering and subsequent off-site disposal.
Alternatively, Donald Hayes (2004) outlined an option involving a Mud Cat dredge,
which cuts and loosens a swath of sediment 8 feet wide and up to 18 inches deep; the
sediment is then captured with a 6 inch diameter suction hose. Depending on the target
depth of dredging, multiple passes could be required. Sediment dredged in this manner
would be pumped directly to a confined disposal facility or similar staging area for
dewatering. Because the Mud Cat requires a water depth of 25 inches, riffle areas
might need to be removed to allow access throughout Reach 2. The primary
differences between these two options are that (1) dredging on foot with a hand-held
cutter-head dredge would allow closer targeting of sand and fine-grain sediment, while
the Mud Cat would result in wholesale removal of larger segments of the stream bed;
and (2) dredging on foot would require more closely spaced access points along the
shoreline, while the Mud Cat would operate entirely within the stream channel.

During a conference call on August 26, 2004, Dr. Hayes suggested that impacts on the
aquatic habitat due to dredging could be addressed through stream restoration, although
he did not describe the nature of such restoration efforts as part of his evaluation of
dredging alternatives (Hayes 2004). Stream restoration could involve the placement of
instream structures, such as large woody debris, as well as gravel, sand, or other fill
material to replace the dredged sediment. Bank stabilization might also be conducted,
using techniques such as bank armoring, tree planting, or a combination of the two.
Large volumes of material would need to be transported to targeted restoration sites
and placed into the creek using heavy equipment.

? Hayes (2004) also suggested that the creek could be dammed to raise the water level to the
required depth, but this would cause flooding and could potentially contaminate large areas of
the floodplain with material resuspended by dredging efforts.
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The dredging alternative would likely require construction of several staging areas and
access roads, as shown in Figure 2. Access roads would be needed for dredging with
hand-held equipment or for transporting restoration materials to the creek. For this
assessment, it is assumed that access points to the creek would be required at intervals
of approximately 500 feet. Under the hand-held dredge option, each staging area
would serve a stream segment approximately 1,500 to 2,500 feet in length and would
contain multiple roll-off-type containers, dewatering equipment, and a water treatment
facility. For this assessment, staging areas are each assumed to occupy approximately
1.25 acres (250 by 250 feet). Under the Mud Cat option, one 5-acre parcel would be
used for sediment storage and dewatering (Hayes 2004). Access roads connecting the
staging areas with the creek would be one-lane roads with a turnaround at the end,
large enough to accommodate a semi-tractor trailer (i.e., road width of approximately

12 feet). Access roads connecting the staging areas with city streets would be double-
wide.

The siting of staging areas and access roads would be contingent on access agreements
with property owners. Figure 2 represents an optimal scenario, where all staging areas
are constructed in open fields rather than wooded areas. Even under these
circumstances, tree clearing would be required to construct access roads to the creek.

Upon completion of dredging, all staging areas and roads would be removed, and the
affected areas would be replanted.

Wastewater generated by the dewatering of dredged material would be treated and
discharged back to Dick’s Creek. The dewatered sediment would be trucked to an off-
site landfill for permanent disposal. Approximately 19 million gallons of wastewater
would require treatment, and 8,300 cubic yards of sediment (12,000 tons) would
require disposal. Resuspension and downstream transport of contaminated sediment
during dredging would be minimized to the extent possible through the choice of
dredging equipment and the use of silt screens or silt curtains, as needed.

3. Existing Natural Resources

It should be evident from the above description that the dredging alternative would
entail substantial disruption of the aquatic and riparian (stream-side) habitat in Reach 2.
In order to understand the associated environmental “side-effects,” it is necessary to
understand the types and quality of natural resources currently present in the area.
Therefore, a site visit was conducted on August 17-18, 2004, to characterize riparian
vegetation and ground-truth land cover types adjacent to Reach 2, as well as
characterizing aquatic habitat quality. Additional information was obtained from
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recent aerial photographs and from fish and invertebrate community surveys conducted
in 2000 and 2001.

3.1 Riparian Habhitat

Riparian zones exist along the physical and biological gradient between streams and
upland areas, and they area critically important to both of these environments. A
functioning riparian zone serves as a source of food and cover for aquatic organisms
(in the form of fallen leaves and woody debris), decreases the severity of erosion and
flood scour, and serves as a low-flow refugium for aquatic organisms during major
floods (Sedell et al. 1990). From a terrestrial perspective, the riparian zone provides
cover for organisms that use the river as a source of food and water. Additionally, the
high variability of soil properties and water regimes over short distances results in a
high diversity of plant species and communities, which in turn are used by a wide
variety of invertebrates and wildlife (Gregory et al. 1991). As land use has changed
with increasing human populations, riparian zones have become particularly important
as corridors for the movement of animals (Hodges 1997).

Figure 3 shows land use and land cover characteristics within % mile to either side of
Reach 2, based on aerial photography and site observations. The most extensive land
cover types are deciduous woodland (26% of the area), agricultural fields (25%), and
residential property (24%). Other land cover types include commercial, industrial, and
public properties such as the Amanda Elementary School (12%), transportation

corridors (6%), other open land, including mowed areas and fallow fields (4%), and
surface water (2%).

Portions of Dick’s Creek were deepened and straightened (i.e., channelized) by the
Miami Conservancy District during the 1960s, for flood control purposes.
Channelization resulted in major, long-term habitat degradation, in both the riparian
and aquatic components of the stream ecosystem (see Figures 4 and 5 for a comparison
of riparian landscape characteristics). Most of the channelization took place upstream
of Reach 2; approximately 70 to 75% of Reach 2 was not channelized. Hdwever, the
area between State Route 4 and Main Street was channelized. The following sections
describe vegetation characteristics in the non-channelized and channelized areas,
followed by a short discussion of riparian wildlife.
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3.1.1 Plant Community in the Non-Channelized Riparian Zone

As illustrated in Figure 3, the north side of the wooded riparian buffer zone varies in
width, ranging from less than 10 feet to greater than 200 feet. The primarily steep creek
banks along this stretch range from 2 to 12 feet high and are mainly composed of sandy
clay, but there are also sections where bedrock is exposed. At the tops of the banks, the
habitat tapers off to a flat hardwood bottomland/riparian forest which then opens up to
fields, either fallow or agricultural. All of the normal vegetation strata are present (i.¢.
tree, shrub, herbaceous, and groundcover) and are described below.

The tree layer is dominated, in terms of count and size, by box elder (Acer negundo),
sycamore (Platanus occidentalis), and American elm (Ulmus americana) (see Figure
6). Other less dominant tree species found throughout this habitat include
characteristic bottomland species such as hackberry (Celtis occidentalis), persimmon
(Diospyros virginiana), musclewood (Carpinus carolinana), Ohio buckeye (desculus
glabra), and several other species listed in Table 1. The upper canopy (approximately
120 feet high with 25% canopy closure) was dominated by the oldest and largest trees
(sycamores and cottonwoods (Populus deltoides)) with an average basal diameter at
breast height (DBH) of 32 inches. The middle canopy (approximately 75 feet high and
75% canopy closure) was dominated by trees ranging from 4 to 20 inches DBH, such
as box elder, American elm, and the other less dominant trees mentioned above.

Qualitative measurements of the tree community were collected in the wooded riparian
buffer zone to assess tree density, size and canopy closure. Measurements were taken
primarily in the area near the Amanda School and the unnamed tributary but appeared
to be representative of the entire non-channelized riparian zone. Overall canopy
closure within the wooded riparian buffer zone averaged 87%, varying from
approximately 75% to 95% canopy closure, as measured with a spherical densiometer.
The density of trees with a DBH greater than 4 inches was measured with a basal area
factor prism and averaged 10 trees per plot (approximately 60 feet radius), ranging

from 5 to 16 trees per plot. This equates to an average of approximately one large tree
per 40 square yards.

The shrub layer is very dense throughout the majority of the area and substantially
increases the relative vegetation density and canopy closure. This layer ranges in
height from 4 to 20 feet and consists mainly (approximately 80%) of Amur
honeysuckle (Lonicera maackii), with the remaining 20% from sporadic occurrences
of privet (Ligustrum vulgare), multiflora rose (Rosa multifora), and maple-leaf
viburnum (Viburnum acerifolium). Among these species, only the viburnum is native
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to Ohio; the remainder are invasive exotic species (see Figure 7). The Amur
honeysuckle dominates the lower canopy layer and, when combined with the mid and

upper canopies, blocks enough sunlight to eliminate undergrowth throughout much of
the area.

The herbaceous layer is sparse throughout the area with the exception of the fringes of
the woods, where an interface niche of vegetation occurs between the closed canopy of
the woods and adjacent fields (see Figure 8). At these interfaces, wingstem (Verbesina
alternifolia), green headed coneflower (Rudbeckia laciniata), and forest sunflower
(Helianthus decapetalus) are found throughout the herbaceous stratum along the
periphery of the entire wooded riparian buffer zone. The herbaceous stratum is diverse
and also contains Joe Pye weed (Eupatorium spp.), blue vervain (Verbena hastata),
clearweed (Pilea pumila), false nettle (Boehmeria cylindrica), ragweed (Ambrosia
artemisiifolia), common dayflower (Commelina communis), great blue lobelia (Lobelia
siphilitica), dame’s rocket (Hesperis matronalis), and pale touch-me-not (Impatiens
pallida), as well as numerous other herbaceous species not documented or identified

because they were not flowering or were not evident at the time of the survey (e.g.,
ephemeral spring wildflowers).

Groundcover is present in the form of various twining and climbing vines. The
dominant species in this stratum are the herbaceous vines Japanese hops (Humulus
Japonicus) and greenbrier (Smilax spp.) and the woody lianas Virgina creeper
(Parthenocissus quingquefolia), river grape (Vitis riparia), and poison ivy (Rhus
radicans). Wintercreeper (Euonymus fortuner), an escaped ornamental species, is also
present in some areas. Though not ubiquitous, vines such as river grape and Virginia
creeper dominate some trees as they creep into the éanopy striving for sunlight.
Japanese hops tends to stay sprawled closed to the ground, running over the herbaceous
stratum. Poison ivy is present both as a ground cover and a climbing vine, even
forming tree-like branches from the main trunks of host trees.

Overall, the plant community in the wooded riparian zone is characterized by a high-
quality tree community and a disturbed understory. The tree community is quite
diverse with many sycamores and other slow-growing tree species. By comparison,
dominance by fast-growing pioneer species such as silver maple (4cer saccharinum),
cottonwood, and box elder would have been indicative of a formerly disturbed lowland
hardwood forest (Hodges 1997). Invasive species are a significant problem in the
shrub stratum, crowding out native shrubs, tree saplings, and herbaceous plants.
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3.1.2 Plant Community in the Channelized Riparian Zone

Riparian vegetation in the area between State Route 4 and Main Street is characterized
as a maintained meadow. This area is dominated by the herbaceous stratum (greater
than 95%), but some shrubs are also present. Vegetation appears to be mowed
frequently; thus it is composed mainly of grasses (panic grass (Panicum spp.) and
brome grass (Bromus spp.)), with the exception of a ten foot unmowed buffer along the
creek’s edge. This buffer appears to be maintained at a maximum height of ten feet, as
evidenced by the shrubby box elder and staghorn sumac (Rhus typhina) individuals
present. Dominant plants in this narrow buffer consist of grasses, goldenrods (Solidago
spp.), and smartweeds (Polygonum spp.). Other, less dominant species include rushes
(Juncus spp.), ragweed, clearweed, false nettle, and Joe Pye weed.

The overall landscape of the maintained meadow area is designed for flood control
rather than habitat quality. The creek here is an average of 25 feet wide and one foot
deep, with gradual sinuosity and shallow riffles. The immediate creek bank rises
approximately six feet to a plateau area, which is roughly 100 feet wide, and rises
another 25 feet to a berm. This berm and plateau system serves to contain flood waters.

3.1.3 Riparian Wildlife

During the course of the qualitative vegetation and habitat assessments, incidental
observations were made of the wildlife activity along the northern side of Reach 2.
Evidence of wildlife was noted in the form of direct sightings, tracks, scat, collections
and photo-documentation. In general, wildlife seemed to be abundant within the
riparian buffer area. Characteristic representatives of the various trophic guilds were
present, ranging from macroinvertebrates to birds of prey.

Observed macroinvertebrates included: insect larvae and adults from the order Odonata
and family Chironomidae (damselflies, dragonflies, and midges) in the creek and air;
water beetles (family Haliplidae) on the surface; horseflies (sub-order Brachycera);
cicada (family Cicadidae); mosquitoes (Anopheles spp.); crayfish (Pacifastacus
leniusculus), and shells of fingernail clams (class Bivalvia).

The presence of amphibians was evident, based on: (1) the unidentified calls of
different frogs heard in the distance near the shoreline and woods; and (2) visual
observations of many frogs along the banks. One reptile, a juvenile northern water
snake (Nerodia sipedon), was observed in the channelized area of Reach 2 swimming
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in the creek. No turtles were observed, but suitable basking habitat exists along the
creck in the form of fallen logs.

Beaver (Castor canadensis), opossum (Didelphis virginiana), and white tail deer
(Odocoileus virginianus) tracks were repeatedly observed up and down the creek
banks. A deer carcass was found next to the creek in the channelized area. This was the
largest mammal encountered during the site visit, albeit dead. Active beaver slides and
burrows were observed in both banks, as well as dismantled vegetation along the
northem shoreline and woods. The burrows could also have been from muskrats
(Ondatra zibethicus), as immediate diagnostic tracks were lacking. Other animal tracks
and scat were observed, suggesting the presence of raccoons (Procyon lotor) and
another inconclusively identified mammal species (probably muskrat). Squirrels
(Sciurus sp.) were observed in trees in the wooded area to the north of the creek.

Birds were the most abundantly observed group of animals. Goldfinches (Carduelis
tristis) were active along the fringes of the woods. Swallows (Family Hirundinidae)
were active over the creek as they foraged along the surface; the site visit evidently
took place concurrent with insect emergence. A kingfisher (Ceryle alcyon) caught a
small baitfish and then flew into the woods to consume it. The presence of
woodpeckers (order Picidae) was indicated by holes in trees, as well as the sounds of
woodpecker calls and hammering. A red-tailed hawk (Buteo jamaicensis) was
observed circling over Amanda School and zigzagging along the creek. Lastly, an
unidentifiable dead duck was observed along the shore of the northern wooded area.

3.2 Aquatic Habitat

This section describes the physical habitat of the stream and the fish,
macroinvertebrate, and aquatic plant communities present in Reach 2.

3.2.1 Physical Habitat

High quality aquatic habitat is generally characterized by a high diversity of
microhabitats, including a variety of velocity-depth combinations and substrate types
and an abundance of instream cover (such as snags or overhanging banks). In contrast,
channelization tends to result in a homogeneous and exposed habitat that is suitable for
fewer aquatic species. In Ohio, aquatic habitat quality is typically rated using the Ohio
EPA’s (1989a) standardized Qualitative Habitat Evaluation Index (QHEI). The QHEI
assesses a variety of stream attributes, including substrate type,
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siltation/embeddedness, type and amount of instream cover, channel morphology,
riparian zone extent and quality, bank erosion, and pool, riffle, and run quality.

ARCADIS staff trained in QHEI methods assessed habitat quality in Reach 2 of Dick’s
Creek at six locations during the August 2004 site visit (see Figure 1). Note that
location A is actually within the channelized area just upstream of Reach 2.
Photographs of each location and copies of the QHEI field sheets are provided in
Appendix A; results are summarized in Table 2. Data are also available from previous
surveys conducted in 2000 by Ohio EPA (2000) and in 2001 by EA Engineering,

Science and Technology (EA 2002) in the area near the Amanda Elementary School
(Table 2).

In the channelized areas at the upstream and downstream ends of Reach 2, habitat
quality ranges from poor to fair. Habitat quality is good throughout most of the non-
channelized area but was rated only as fair in the downstream-most portion of the non-
channelized area, due in part to a lack of riffle habitat. This area experiences a
damming effect due to culverts and bridges downstream. In general, channel
morphology and instream cover are particularly favorable in the non-channelized area,
while moderate to heavy siltation and sediment embeddedness are detrimental.
Riparian cover is dramatically better in the non-channelized area compared to

channelized portions of the creek, although the width of the wooded riparian zone is
variable.

3.2.2 Fish

The fish community in Reach 2 is characteristic of a small stream. Small fish
(minnows and darters) are prevalent, and large fish consist primarily of bottom feeders
(suckers, catfish, and carp). A small number of bass are also present, but the creek is
not large enough to support many piscivorous fish.

Fish observed during the August 2004 site visit included common carp (Cyprinus
carpio), bluegill (Lepomis macrochirus), channel catfish (Ictalurus punctatus),
smallmouth bass (Micropterus salmoides), and many large schools of unidentified
minnows and bait fish varying in length from one inch to four inches. Some schools
were large enough to fill the creek from bank to bank and eight feet in length. These
species were found throughout the reach, near structure/habitat features such as
cobbles, snags, as well as in open water and riffles.
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Two types of formal fish surveys have been conducted in Reach 2. The Ohio EPA
(2000) and EA (2002) used standardized, semiquantitative methods to calculate indices
of fish community quality, namely the Index of Biotic Integrity (IBI) and the modified
Index of Well-Being (IWB). In addition, EA (2001) used depletion sampling to
develop quantitative population estimates for large fish (greater than 6 inches in
length). The Lsampling location for all of these surveys was behind the Amanda

Elementary School (approximately location D on Figure 1). Survey results are
summarized in Table 3.

Fish community quality was assessed based on the IBI and the mIWB. The IBlisa
fish assemblage assessment approach initially developed by Karr (1981). It
incorporates the zoogeographic, ecosystem, and community and population aspects of
the fish community into a single ecologically-based index. Calculation and
interpretation of the IBI involves a sequence of activities, including fish sample
collection according to Ohio EPA electrofishing procedures (Ohio EPA 1989b), data
tabulation, and comparison to regionally calibrated expectation values (Ohio EPA
1988a,b; 1989h). The IBI indicates fish community quality by incorporating 12
metrics that evaluate overall fish condition. Metrics include such variables as number
of species collected, catch rate, and the number of sunfish species. The Index of Well
Being (IWB) indicates fish community quality more simply, through the incorporation
of measured richness of nontolerant species, biomass, and abundance of fish. The

mIWB is Ohio EPA’s modification of the original IWB index developed for the
Wabash River in Indiana.

In 2000, the IBI score for Reach 2 (33) was below the Ohio EPA’s criterion for
warmwater habitat (40); however, the 2001 score (42) was above the criterion. In the
2001 survey, the relative abundance of tolerant species and omnivores decreased, and
additional sunfish and sucker species were observed, leading to the higher IBI score.
The mIWB scores were identical between the two sampling events (7.8); this score is
considered an insignificant departure from the warmwater habitat criterion of 8.2 (Ohio
EPA 1988b). Taken together, these studies indicate that the fish community occurring
in Reach 2 is consistent with expectations based on physical habitat quality.

The quantitative survey of large fish populations found that golden redhorse
(Moxostoma erythrurum) was by far the most dominant large fish in Reach 2. These
fish were generally 6 to 7 inches long, although specimens up to a foot in length were
observed (EA 2001). The Ohio EPA classifies this round-bodied sucker species as a
specialized insectivore that is moderately intolerant of pollution. It prefers pool habitat
and requires clean gravel or cobble substrate for spawning (Ohio EPA 1988b). Golden
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redhorse is thought to be seasonally migratory (Trautman 1981). Other relatively
abundant large fish in the quantitative survey included white suckers (Catostomus

commersoni), channel catfish (Jctalurus punctatus), and common carp (Cyprinus
carpio).

3.2.3 Macroinvertebrates

The quality of the invertebrate community in Reach 2 was evaluated concurrently with
the fish surveys described above (Table 4). Quantitative collections were made with
modified Hester-Dendy artificial substrate samplers, and qualitative samples were
collected by kick nefting and handpicking, following procedures specified by OEPA
guidance (OEPA 1988a,b; 1989a,b). These data provide a means of evaluating benthic
invertebrate community quality, using OEPA’s criteria for the Invertebrate Community
Index (ICI). The ICI consists of ten individually scored structural community metrics,
including total mumber of taxa, percent tolerant organisms, and the relative abundance
and taxa richness of Ephemeroptera (mayflies), Plecoptera (stoneflies) and Trichoptera
(caddisflies) taxa (EPT). The EPT are considered to be particularly sensitive to water
quality disturbances. The scoring of an individual sample is based on the relevant
attributes of that sample compared to equivalent data from 232 reference sites in Ohio.

Macroinvertebrates are abundant in Reach 2 of Dick’s Creek. More than 2,000
organisms representing more than 50 taxa colonized the artificial substrate samplers
during each sampling event. The aquatic life stages of various insects were dominant
in terms of abundance, but large invertebrates such as crayfish and mollusks were also
present and are important in terms of biomass. Invertebrates provide an important food

source for many of the fish species found in Reach 2, as well as insect-eating wildlife
such as songbirds and frogs.

The ICT scores reported in 2000 (34) and 2001 (32) are considered an insignificant
departure from the warmwater habitat criterion of 36, in accordance with Ohio EPA
guidance (Ohio EPA 1988b). Both sensitive and tolerant species were abundant,
including caddisflies (sensitive), Tanytarsini midges (sensitive), and Cricotopus sp.
midges (tolerant). Overall, invertebrate community quality in Reach 2 is consistent
with expectations based on habitat quality, particularly considering the limitations of

the upstream watershed, which is heavily impacted by channelization and
urban/industrial land use.
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3.2.4 Agquatic Plants

Aquatic vegetation is relatively sparse in the non-channelized portion of Reach 2, but
some areas contain small patches (less than five square feet) of curly pondweed
(Potomogeton crispus) and water weed (Elodea spp.) in shallows directly downstream
of riffles (see Figure 9). In the channelized area, the same species are present at greater
densities, due to the 100% open canopy. Microvegetation (e.g., algal films) was not
characterized during the August 2004 site visit. Aquatic vegetation serves as both food
and instream cover for fish and aquatic invertebrates and is also consumed by
herbivorous wildlife (e.g., waterfow]).

4. Environmental Costs of Remedial Alternatives

4.1 In Situ Sequestration

The addition of activated carbon to the sediment as proposed would be relatively
benign in terms of environmental side-effects. The most notable adverse impact would
be trampling of the streambed during the activated carbon injection process. Some
benthic organisms would likely be crushed, and some sediment resuspension would
likely occur. The latter could potentially increase PCB bioavailability in the short
term, but any such effect would be rapidly counteracted by the sorptive capacity of the
activated carbon. If necessary, downstream transport of resuspended material could be
minimized using silt screens or silt curtains. However, during past sediment sampling
events it has been noted that the predominance of sand rather than fine-grain sediment
tends to limit sediment resuspension and transport in Dick’s Creek. It should also be

noted that the issue of sediment resuspension applies equally to the dredging
alternative.

It is also possible that the activated carbon could sorb natural organic chemicals that
would otherwise be available to organisms, perhaps causing a slight decrease in
microbial activity within the reach.

4.2 Dredging

The removal of sediment from Reach 2 would be a major undertaking, with dredging,
transportation, treatment, and disposal of large amounts of material. As such, adverse

impacts would occur in and adjacent to the reach, as well as off-site, as described
below.
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4.2.1 Riparian Habitat

The most obvious effect of the dredging alternative on riparian habitat would be the
removal of trees and understory plants for the creation of access roads. As described in
Section 2.2, access roads would be constructed either to support dredging with hand-
held equipment or for transportation of stream restoration materials to the creek. Based
on the schematic shown in Figure 2, approximately 1.8 acres of wooded habitat would
be removed. The immediate effect would be tree loss; based on the tree density
described above, more than 200 large trees would be cleared. Although the access
roads would be taken up and the areas replanted upon completion of dredging, a
recovery time of several decades would be required to reestablish the presence of trees
as large as those currently occurring in this area. Additionally, road construction and

use would compact the soil, impeding recovery of the plant community even after road
removal.

The presence of disturbed corridors through the riparian zone also would serve as a
pathway for further expansion of exotic nuisance species already occurring in the area,
such as Amur honeysuckle. This species tends to displace native understory vegetation
and reduces tree regeneration in disturbed areas (Batcher and Stiles 2000). If native
vegetation is to be established in the replanted areas, ongoing maintenance would be
required to remove honeysuckle and other noxious invasive species, such as Japanese
hops and the non-native spring ephemeral garlic mustard (4/liaria petiolata), which
would rapidly colonize the disturbed areas. In the absence of active maintenance, these
fast-growing species, together with poison ivy, would tend to out compete other
species for sunlight, setting the stage for low biodiversity. To the extent that herbicides

might be used for invasive species control, chemical toxicity could also become an
issue.

The effects of road construction on woodland habitat would not be limited to the road
cut itself. Invasive species that colonize the cleared area would tend to expand their
presence in the adjacent habitat as well. The increase in “edge” habitat would favor
edge-associated plant and animal species, including nest parasites such as the brown-
headed cowbird (Molothrus ater) (Saunders et al. 2002). Also, during the

implementation of dredging, the intense human activity in the riparian zone would
cause short-term avoidance of the area by wildlife.

~ Tree removal would affect aquatic habitat quality by exposing portions of the creek to

direct sunlight and eliminating the source of woody debris to the creek in the affected
areas. Woody debris is 2 major component of instream habitat (Wallace 1990). Also,
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frees are important to bank stability in Reach 2, and their removal would increase the
likelihood of bank erosion. To limit these impacts, access roads would be set back

from the creck where possible, but the existing riparian cover would be eliminated at
500 foot intervals along the entire reach to accommodate the necessary access points.

Indirect, long-term effects on riparian habitat could also occur, to the extent that
sediment removal results in long-term channel incision. As shown in Figure 10,
channel incision is typically accompanied by bank erosion, which ultimately leads to
channel widening and formation of a terraced riparian zone. In addition, channel
incision lowers the adjacent water table, potentially affecting riparian vegetation
(Federal Interagency Stream Restoration Work Group 1998). Conditions that could
result in significant channel incision are discussed further below.,

Finally, all of these impacts would be dramatically more severe if it became necessary
to construct a staging area in wooded habitat. For instance, if access were denied for a
staging area adjacent to the Excello Trailer Park or the Amanda Elementary School,
then much more tree removal would be required compared to the scenario portrayed in
Figure 2. In addition to the impacts described above, such extensive clear-cutting
would compromise the hydrological and ecological function of the riparian zone and
would significantly reduce available habitat for wildlife.

4.2.2 Aquatic Habitat

Dredging would significantly alter the physical aquatic habitat and essentially remove
the benthic invertebrate community throughout Reach 2. In addition to the obvious
effect on the invertebrates themselves, short-term impacts would include the loss of
local habitat and a key food source for invertebrate-feeding fish and wildlife, including
aquatic-feeding wildlife and birds that feed on emergent aquatic insects. The impacts

associated with dredging on the habitat and biological community of aquatic systems
are discussed below.

4.2.2.1 Physical Habitat

The immediate effect of dredging would be a deepening of much of the stream channel
within the reach. Assuming hand-held dredging equipment would allow targeted
removal of depositional sediment only, the channel would initially be deepened by less
than a foot on average. However, the depth of the channel would exhibit extreme
variation compared with current conditions, leading to channel instability, erosion, and
channel incision. Undercutting of the stream banks during dredging, as well as riparian
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tree removal, would further contribute to channel instability and subsequent channel
incision. While this process might result in a return to high-quality habitat conditions
over the very long term, in the interim years it would cause habitat degradation due to
substrate instability and erosion-related siltation. As described by Shields et al. (1998),
“channel incision and attendant erosion and sedimentation represent one of the most
powerful destructive influences acting on stream corridor ecosystems.”

One factor that would tend to counteract channel incision would be the higher
¢levation of the stream bed in the un-dredged area downstream, relative to the average
post-dredging elevation in Reach 2. It is difficult to predict whether a damming effect
or an erosional effect would be dominant after completion of dredging. A damming
effect would also be quite detrimental to habitat quality in the long term, because riffle
habitat would be compromised by increased water depth and slower velocity.

More severe effects on aquatic habitat quality would result if a Mud Cat type dredge
were used rather than hand-held dredging equipment. Because the stream bed would
be removed in large swaths, the instream topography would become homogenous,
similar to a channelized stream. As demonstrated by the difference in Ohio EPA’s
biological criteria for channelized (Modified Warmwater Habitat) versus non-
channelized streams (Warmwater Habitat), the habitat modifications associated with
channelization cause severe, long-term degradation of the ability of aquatic habitat to
support fish and invertebrates. In addition to the degradation of stream bed
morphometry, removal of instream cover structures such as logs and boulders might
also be necessary for proper operation of a Mud Cat dredge, further compromising
habitat quality. Also, the need for heavy equipment access to remove such large
objects would contribute to disturbance of the riparian zone (see Section 4.2.1). On the
other hand, if large objects are not removed from the stream, the effectiveness of Mud

Cat type dredging in removing PCB-contaminated sediments would be diminished (see
Section 5.2). '

The ability of stream restoration techniques to recreate pre-dredging habitat conditions
is highly uncertain. Our literature review identified no documented instances in which
- stream restoration was conducted following a dredging operation. Although interest in
stream restoration has increased in recent years, few restoration projects have been
monitored to determine whether the ecological functions of the stream are in fact
restored over the long term (Moerke and Lamberti 2004; Shields et al. 2003). The
limited available data indicate mixed success of stream restoration attempts. Among
the reasons for failure are washout of installed structures, sedimentation from upstream
reaches, poor connectivity with high-quality sources of fish or invertebrate
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colonization, inapplicability of restoration techniques between different stream types
(e.g., high versus low gradient streams), failure to address key habitat variables (e.g.,
adding instream cover without addressing temperature extremes), pool filling, poor
riparian free survival, and bank erosion due to incorrect installation of boulders or large
woody debris (Moerke and Lamberti 2004; Moerke et al. 2004; Pretty et al. 2003;
Rabeni and Sowa 1996; Shields et al. 1998). Even in cases where stream habitat and
aquatic communities are improved over pre-restoration conditions, they may not be
restored to pre-disturbance conditions (e.g., pre-dredging). Also, any efforts to restore
instream habitat quality would harm riparian habitat, due to the need to access the
creek with heavy equipment (Section 4.2.1).

4.2.2.2 Biological Community

As stated previously, dredging would effectively remove the entire benthic invertebrate
community in Reach 2. The rate of recovery would depend on the quality of the
aquatic habitat, which would be substantially modified from pre-dredging conditions.
Physical habitat degradation and simplification were cited as the primary factors

- influencing macroinvertebrate recovery in stream systems (Niemi, DeVore et al. 1990;
Wallace 1990). In areview of 150 case studies of stream recovery, stressors such as
channelization and watershed disturbances produced consistently longer recovery times
for macroinvertebrates; recovery times for some parameters evaluated (e.g., density,
species composition) exceeded 18 years (Niemi, DeVore et al. 1990). In contrast,
Niemi, DeVore et al. (1990) determined that macroinvertebrates tend to recovery
relatively quickly (e.g., less than 18 months) from single events which do not
substantially alter the physical habitat, such as toxic releases and floods.

The rate of recovery for the biological community in Reach 2 would also depend on
the sources and mechanisms of repopulation of the affected areas. For example, in
marine systems, repopulation may occur within days post-dredging due to influx of
macroinvertebrates from adjacent, unaffected areas (McCauley, Parr et al. 1977).
There are several mechanisms of repopulation for freshwater streams, including (1)
downstream drift from upstream, unaffected areas; (2) aerial repopulation by insect
adults; (3) migration from the deeper hyporheic zone to surface substrates; and (4)
upstream migration. Of these mechanisms, downstream drift and aerial repopulation
have been shown to be the most effective in stream repopulation (Williams and Hynes
1976). Therefore, the distance and quality of upstream sources of macroinvertebrates
become important factors. Niemi, DeVore et al. (1990) presents several case studies in
which the rate at which species density and composition recovered in freshwater
streams was dependent on the distance from the source of macroinvertebrates. Since
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Reach 2 is approximately 3 kilometers in length, it may take considerable time for
macroinvertebrates to repopulate the downstream portions of the reach. For
comparison, a 7.2 kilometer stretch of a stream in Montana required 17 months to -
recover from DDT exposure, whereas the upstream portions of the stream reached
recovery much more quickly (Schoenthal 1963). Furthermore, macroinvertebrate
community quality upstream is much lower than in Reach 2, because of poor habitat
quality associated with extensive channelization. The lack of a high-quality upstream

source for recolonization would considerably slow the recovery of the invertebrate
community in Reach 2.

Although some macroinvertebrates may repopulate an area relatively quickly, it may
take considerably longer to establish a functional community similar to the pre-
dredging status. Initially, more tolerant and mobile species will populate “disturbed”
environments. The abundance (i.e., number of individuals) of these species may reach
pre-dredge levels within a short time period. However, establishment of species
diversity (i.e., the number of different species) requires a much longer recovery period.
For instance, mayflies and true flies have the highest recovery rates, whereas mollusks
are among the last taxa to recover from disturbances involving removal of species from
the stream (Wallace 1990). Facilitation of faunal recruitment in restored wetlands,
through the placement of vegetation/sediment plugs from natural wetlands, has been

successfully attempted (Brady et al. 2002), but we found no evidence of this practice in
the stream restoration literature.

Although dredging would directly remove only some smaller fish from Reach 2, the
physical disturbance and loss of food sources would adversely affect the entire fish
community. Similar to invertebrates, fish communities are generally resilient to short-
term disturbances but are not resilient to long-term disturbances that affect physical
habitat quality (Detenbeck, DeVore et al. 1992). Because fish are more mobile than
many benthic invertebrates, recolonization from downstream areas would be expected
to enhance recovery, despite the limited utility of upstream areas as a recolonization
source. In areview of 49 case studies, Detenbeck, DeVore et al. (1992) found that
overall fish species richness and abundance typically recovered from short-term
impacts in less than a year, although more than two years were usually required for
recovery of the least resilient species. Because the recovery of biological communities
is dependent on the recovery of the physical habitat, it is possible that the biolo gical
community will remain permanently altered (Wallace 1990).
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4.2.3 Potential Contaminant Losses

Minimization of sediment resuspension would be a key concern in the selection of
dredging equipment and methods for Reach 2. However, all dredges resuspend some
* sediment during the dredging process, resulting in the transport of contaminants away
from the dredging site (Palermo et al. 1998). As a result, PCB levels in fish would be
expected to show at least a short-term increase in and downstream of Reach 2 after
dredging. Sediment resuspension may also contribute to long-term failure to reduce
PCB bioaccumulation, as discussed in Section 5.2. As described previously, both the
in situ stabilization and dredging altematives would cause sediment resuspension.
However, dredging would be expected to cause more extensive resuspension, because
the entire sediment bed would be dislodged and removed.

Another pathway of potential contaminant loss is volatilization. Although PCBs are
considered environmentally persistent, experimental data indicate that lower
chlorinated PCBs are highly susceptible to volatilization during co-evaporation with
water (Chiarenzelli et al. 1998). On a local scale, this phenomenon raises issues with
respect to exposure of remediation workers and neighbors. On a global scale, transport
of PCBs through the atmosphere has led to elevated concentrations as [ar from
contaminant sources as the Arctic (e.g., MacDonald et al. 2000). Similar to sediment
resuspension, measures may be adopted to control the extent to which contaminated
sediments are exposed to the air, but PCB volatilization may not be entirely eliminated.

Finally, there is some potential for spills of contaminated material during dredging,
treatment, and disposal.

4.2.4 Societal Impacts

Off-site disposal of 12,000 tons of sediment would entail the transport of 450 to 500
dump trailer loads. If smaller dump trucks were used, many more loads would be
required. Also, transportation of stream restoration materials (gravel, trees, etc.) would
entail many additional truck loads. Local traffic impacts, fuel usage, and air emissions
(diesel exhaust) would be significant. Some additional solid waste would also be
generated in the form of water treatment filters etc. Land use in the vicinity of the
waste disposal area would also be affected in the long term, as the large volume of
disposed waste would hasten the need for landfill expansion.

Because of the increase in truck traffic (on top of that associated with dredging of
Reach 1), implementation of dredging would increase the risk of traffic accidents in the
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surrounding area. Worker injuries during dredging are also a risk, due to the need to
operate heavy equipment in a difficult physical environment.

As discussed previously, the construction of staging areas in wooded habitat should be
avoided due to the severe environmental impact. However, the construction of staging
areas in farm fields (e.g., areas 4 and 5, Figure 2) is likely to decrease the agricultural
productivity of the land, even after the staging area is removed. Soil compaction
would be the primary adverse effect. Other possible staging area locations shown in
Figure 2 would be disruptive due to their close proximity to residences and the
Amanda School. It is very unlikely that any staging areas could be constructed near
Reach 2 without significant environmental or societal impacts.

The short- and long-term aesthetic impacts of tree removal would also be substantial.
Foot paths are evident in the wooded riparian zone along Reach 2, indicating that the

area is used for recreation (e.g., nature walks). Dredging would adversely affect the
recreational value of the riparian area.

5. Environmental Benefits of Remedial Alternatives

Comprehensive risk assessments have identified no significant risks to human health or
ecological receptors in Dick’s Creek (ARCADIS 2004a,b). Nevertheless, remedial
actions have been proposed to lower the concentrations of PCBs in fish tissue.
Therefore, the environmental benefits of alternative remedial technologies are

discussed here in terms of their likely success in decreasing PCB bioavailability and
bioaccumulation.

5.1 In Situ Sequestration

Laboratory tests have shown that the addition of activated carbon to contaminated
sediment can reduce the bioaccumulation of organic compounds by 70-90% (Luthy
2003; 2004; Werner et al. 2004; Zimmerman et al. 2004). The greatest reductions in
bioaccumulation were associated with the longest equilibration times. Thus, up to an
order of magnitude reduction in fish tissue concentrations may be achievable using this
technology. However, in a field application, it will be more challenging to mix the
activated carbon with the sediment, as compared to a laboratory setting. Therefore, a
decrease in fish tissue PCB concentrations of 70% would be considered successful.

The reduction in PCB bioavailability and bioaccumulation would be a long-term
benefit. It is well established that the sorption of hydrophobic organic compounds to
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organic carbon increases in strength over time, until the “slow” or “irreversibly”
sorbing fraction eventually reaches equilibrium (e.g., Comelissen et al. 1997; Hwang
and Cutright 2002; Kan et al. 1998; Kukkonen and Landrum 1998; Leppanen and
Kukkonen 2000; Pignatello and Xing 1996; Reid et al. 2000). The reverse process,
namely long-term declines in sorption strength over time, has not been observed.
Because activated carbon is extremely stable under environmentally relevant
conditions (similar to coal or charcoal), there is every reason to expect that in situ
sequestration of PCBs with activated carbon would be permanent.

5.2 Dredging

Removal of contaminated sediment has intuitive appeal: if PCBs are removed, they
should no longer bicaccumulate in fish. However, the reality of dredging is not so
simple, because no removal technology can remove every particle of contaminated
sediment. Dredging is most successful in soft-bottom systems where over-dredging
can be accomplished. Residual contamination is likely to be higher in the presence of
cobbles, boulders, or buried debxis, in high energy environments, at greater water
depths, and where contaminated sediment directly overlies bedrock or a hard bottom
(USEPA 2002b). Reach 2 of Dick’s Creek is not primarily a depositional environment,
as evidenced by the abundance of riffle habitat (see Appendix A). Gravel and cobble

substrate is prevalent in riffle areas, which would tend to decrease the effectiveness of
dredging.

There are well-documented cases in which the mass removal of contaminated
sediments failed to achieve a reduction in contaminant bioavailability and
bioaccumulation. After the removal of DDT-contaminated sediment from the
Lauritzen Canal in San Francisco Bay, the surface sediment was rapidly
recontaminated by material that had been left in place below docks and pilings.
Numerous indicators showed an increase in toxicity and bioaccumulation
approximately 16 months after dredging, and little improvement was observed even 4
years after dredging (Weston et al. 2002).

Voie et al. (2002) describe a dredging project in Norway in which sediment
concentrations of PCBs were reduced by 90 percent, yet the concentrations in caged
mussels increased 7 months after dredging. The only identified source of potential
recontamination was the settling of fine contaminated particles that had been
resuspended during the dredging operation. A decrease in the sorption capacity of the

sediment due to the removal of fine organic-rich material was also postulated (Voie et
al. 2002).
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Sediment dredging in Waukegan Harbor, Illinois was partially successful in addressing
sediment toxicity. Four years after dredging, sediment samples caused sublethal
toxieity in amphipods, whereas the sediment was lethal to amphipods prior to dredging
(Kemble et al. 2000). The Black River provides an example of severe short-term
impacts of dredging followed by long-term improvement. After the closure of a coke
plant, PAH levels in sediment and liver tumors in fish declined precipitously, but re-
contamination during dredging resulted in tumor levels even higher than those
observed prior to natural recovery. Four years after dredging, however, liver tumors
were entirely absent in 3-year-old fish, although older fish continued to exhibit tumors
(Baumann and Harshbarger 1998). Given the previous evidence of natural recovery in
this system, it is unclear whether the improvement in fish condition was due to
dredging, natural recovery, or both.

As these case studies illustrate, the ability of sediment dredging to reduce chemical
bioavailability and bioaccumulation is highly uncertain. The physical characteristics of
Dick’s Creek suggest that dredging has a higher likelihood of success in Reach 1 than
in Reach 2. Whereas Reach 1 is characterized by relatively homogeneous, sandy
sediment, Reach 2 contains many high-energy riffles with a much coarser substrate.
There is a substantial risk that dredging in Reach 2 would achieve less environmental
benefit than the in situ sequestration altemative.

6. Conclusions

Reach 2 of Dick’s Creek is characterized by primarily good quality aquatic and
riparian habitat, and fish and invertebrate community quality in this area meets the
Ohio EPA’s criteria. Dredging in this area would have profound short- and long-term
impacts on the habitat and biclogical communities. Recovery would take years to
decades, and full recovery of the biological community might not even be possible
depending on the extent of long-term habitat impacts. Furthermore, the effectiveness
of dredging in controlling PCB bioaccumulation in fish is highly uncertain.

In centrast, in situ sequestration by activated carbon addition would have few
environmental side-effects. This technology is extremely promising based on
laboratory studies and is expected to be effective in the field.
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ARCADIS

Table 1. Riparian and Aquatic Plant Species Observed in Reach 2
Dick's Creek, Middletown, Ohio

Scientific Name Common Name Dominant Native Invasive Aggressive Growth Habit
Tree

Acer negundo Box elder yes yes no yes deciduous single
Acer saccharum Maple no yes no no deciduous single
Aesculus glabra Ohio buckeye no yes no no deciduous single
Carpinus carofiniana Musclewood no yes no no deciduous single
Catalpa bignonfoides Catalpa no yes no no deciduous single
Celtis occidentalis Hackberry common yes no no deciduous single
Crataegus sp. Hawthorne commen yes no no deciduous single
Diospyros virginiana Persimmon no yes no no deciduous single
Juglans nigra Black walnut no yes no no deciduous single
Maclura pomifera Osage orange common yes no no deciduous single
Morus alba Mulberry no yes no no deciduous single
Nyssa sylvatica Blackgum no yes no no deciduous single
Platanus occidentalis Sycamore yes yes no no deciduous single
Populus deltoides Cottonwood no yes no no deciduous single
Prunus serotina Black cherry no yes no yes deciduous single
Quercus sp. Ozk no yes no no deciduous single
Rhus glabra Smooth sumac no yes no no deciduous colonial
Robinia pseudoacacia Black locust no yes no yes deciduous single
Ulmus americana American elm yes yes no yes deciduous single
Shrubs

Ligustrum vulgare Privet no no yes no deciduous colonial
Lonicera maackii Amur honeysuckle yes no yes yes annual single
Rosa multiflora Multiflora rose no no yes yes deciduous colonial
Viburnum acerifofium Maple-leaf viburnum no yes no no annual single
Herbaceous Plants

Abutilon theophrast! Indian mallow no no no no annual single, clump
Alligria petiolata Garlic mustard common no yes yes biennial colonial
Ambrosia artemisiifolia Regweed common yas no yes annual single
Boehmeria cylindrica False nettle yes yes no no perennial single
Commefina communis Common dayflower no no no no annual single
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ARCADIS

Table 1. Riparian and Aquatic Plant Species Observed in Reach 2
Dick's Creek, Middletown, Chio

Scientific Name Common Name Dominant Native Invasive Aggressive Growth Habit
Herbaceous Plants continued

Dipsacus sylvestris Teasel common no yes yes biennial, perennial colonial
Eupatorium sp. Joe Pye weed & bonesets yes yes no no perennial single
Helianthus decapetalus Forest sunflower yes yes no no perennial single
Hesperis matronalis Dames rocket no no no yes biennial single
impatiens palliaa Pale touch-me-not common no no no annual single
Lobella siphilitica Great blue lobelia no yes no no perennial single
Mentha arvensis Field mint no yes no no perennial single
Phtyolacca americana Pokeweed commaon yes yes yes perennial colonial

Pilea pumila Clearweed yes yes no no annual single

" Rudbeckia laciniata Green-headed coneflower yes yes no no perennial single
Verbena hastata Blue vervain no yes no no perennial single
Verbesina alternifolia Wingstem yes yes no no perennial single
Groundcovers/Vines )

Bromus spp. Brome grass common na na no annual rhizome, colonial
Euonymus fortune/ Winter creeper no no no medium evergreen woody climbing vine
Humulus japonicus Japanese hops yes no yes yes annual herb twining vine
Juncus spp. Rush no yes no no annual clump
Panicum spp. Panic grass yes na na no annual rhizome, colonial
Farthenocissus quinguefolia Virginia creeper common yes no yes annual woody climbing vine
Polygonum spp. Smartweed no yes no no annual single, clump
Rhus radicans Poison ivy yes yes yes yes annual, deciduous woody climbing vine
Rubus allegheniensis Biackberry no yes yes yes perennial herb twining vine
Smilax spp. Greenbrier no yes yes yes annual woody twining vine
Solidago spp. Goldenrod yes yes yes yes annual rhizome, single, clump
Vitis aestivalls Summer grape common yes yes yes annual, deciduous woody climbing vine
Aquatic Plants

Elodea canadensis Common water-weed no yes no no perennial single
Potamogelon crispus Curly pondweed yes no no no annual rhizome
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ARCADIS

Table 2. Qualitative Habitat Evaluation Index Summary for Reach 2
Dick's Creek, Middletown, Ohio

. Qualitative Habitat Evaluation Index | Qualitative
Location 5 . Comments
2000° 2001 2004° Rating
Area A (downstream of Yankee Road Channelized (poor channel morphology), sparse instream
overpass). cover, riffle habitat lacking, limited riparian cover, poor
= = 38 poar substrate
Area B {upstream end of non-channelized Good channel morphology and instream cover, moderate
area) riparian zone width, functional riffle habitat, moderate to
- - 59.5 good  |extensive siltation/embeddedness
Area C (just downstream cf unnamed Excellent channel morphology, good instream cover, wide
tributary confluence) i riparian zone (north bank enly), functional pool, riffle and run
- - 65.5 good habitats, moderate to externsive siltation/embeddedness
Area D (behind Amanda School) ; Excellent channel morphology and instream cover, moderate
to good riparian zone, high guality pools but moderate to
68.5 71 69.5 good extensive siltation/embeddedness cof riffles
Area E {between rail overpass and Good channel morphology, moderate instream cover, wide
Amanda School) ) riparian zone (south bank only), riffle habitat lacking,
- - 47 fair moderate to extensive siltation/embeddedness
Area F (upstream of Main Street Channelized {poor channel morphology), sparse to no instream
averpass) . cover, poor riparian caver, pool, riffle and run habitats present
44.5 - 45 fair

a. Evaluation performed by Ohio Environmental Protection Agency (Ohic EPA) during July 2000,
b. Evaluation performed by EA Engineering, Science, and Tachnology, Inc. during September 2001,
c. Evaluation performed by ARCADIS during August 2004,

-- not evaluated




ARCADIS Table 3. Fish Species Observed in Reach 2
Dick’s Creek, Middletown, Ohio

2000° 2001° ' 2001
Number of Percent Number of oo . Percent
Common Name Scientific Name Fish Fish Population  of Total
Collected of Total Collected of Total Estimate® Large Fish
Cyprinidae (carps and minnows) 7
Central Stoneroller Campostoma anomalum 44 10% 1 0.6%
Common carp Cyprinus carpio 3 0.7% 5 3% 116 4%
Creek chub Semotilus atromaculatus 19 4% 1 0.6%
Striped shiner Luxilus chiysocephalus 5 1%
Spotfin shiner Cyprinefla spiloptera 14 3% 2 1%
Sand shiner Notropis stramineus 34 7% 15 9%
Silver shiner Notropis photogenus 1 0.2%
Rosyface shiner Notrapis rubellus 2 0.4%
Suckermouth minnow Phenacobius mirabifis 27 6% 7 4%
Bluntnose minnow Pimephales notatus 57 12% 13 8%
Fathead minnow Pimephales promelas 2 0.4%
Catostomidae (suckers)
White sucker Catostornus commerson/ 36 8% 3 2% 391 14%
Northern hogsucker Hypentelium nigricans i 0.2% - 1 0.6%
Golden redhorse Moxostoma erythrurum 20 4% 36 22% 1,897 67%
Black redhorse Moxostoma duguesnel 3 2% 14 0.5%
Ictaluridae (catfish}
Yellow bullhead Ameiurus natalis 2 0.4% 2 1% 29 1%
Channel catfish Ictalurus punciatus 9 2% 6 4% 261 9%
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ARCADIS Table 3. Fish Species Observed in Reach 2
Dick's Creek, Middletown, Chio

2000° 2001° i 2001°
Number of — Number of R Percent
Common Name Scientific Name Fish of Total Fish of Total Population of Total
Collected Collected Estimate”  Large Fish
Centrarchidae (black basses, crappies. sunfishes
Rock bass Ambloplites rupestris 2 0.4% 1 0.6% 29 1%
Green sunfish Lepormnis cyanellus 62 13% 6 4%
Longear sunfish Lepomis megalolis 110 24% 45 28%
Bluegill Lepomis macrochirus 6 4%
Smallmouth bass Micropterus dolomieu 3 0.7% 1 0.6% 87 3%
Largemouth bass Micropterus salmoides 2 0.4% 4 2%
Percidae {walleye, perch, darters
Greenside darter Etheostoma blennioides 4 0.9% 1 0.6%
Johnny darter Ftheostoma nigrum 1 0.2% 1 0.6%
Orangethroat darter Etheostoma spectabile 2 1%
Logperch Percina caprodes 1 0.2%
Index of Biotic Integrity (IBl) 33 42 NA
Modified Index of Well-Being (IWB) 7.8 7.8 NA

. Fish collected by Chio EPA (2000).

. Fish collected by EA Engineering (2001a).

. Fish collected by EA Engineering (2001b).

. This value Is the estimate of the fish population for the stretch of Dick's Creek between the unnamed tributary and Route 4.

[= B T & R V]
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ARCADIS

Table 4. Benthic Invertebrate species Observed in Reach 2
Dick's Creek, Middletown, Ohic

Scientific Name

Common Name

Quantitative Qualitative

Quantitative Qualitative

Turbellaria

Oligochaeta

Helobdelia triserialis
Mooreobdella microstoma
Lirceus

Crangonyx

Orconectes (Procericambarus) rusticus
Hydracarina

Baetls intercalaris

Callibaetis sp.

Leucrocuta sp.

Tricorythodes sp.

Caenis sp.

Anthapotamus sp.

Isonychia

Stenonema terrminatum
Calopteryx sp.
Coenagrionidae

Argla sp.

Macromia sp.

Enallagma

Corixigae

kheunatobates

Rhagovelia

Sialis sp.

Corydalus comnutus
Cheumatopsyche sp.
Ceratopsyche morosa group
Hydropsyche depravata group
Hydroptila sp.

Peltodytes sp.

Berosus sp.

Dubiraphia vittata group
Stenelmis sp.

Gyrinis sp.

Ceratopogonidae
Ablabesmyia maflochi
Chironomidas

Chironomus sp.

Chironomus (C.) decorus group
Conchapelopia sp.
Corynoneura lobata
Cricotopus (C) sp.

Cricotopus (C) bicinctus
Cricotopus (C,) tremulus group
Cricotopus (lsocladius) swlvestris group
Cryptochironomus sp.
Dicrotendipes neomaodests

Flatworms

Annelids

Leech

Leech

Aquatic Isopods
Amphipod

Crayfish

Water Mites

Mayflies

Mayflies

Mayflies

Mayflies

Mayflies

Mayflies

Mayflies

Mayflies
Damselflies/Dragonflies
Damselflies/Dragonflies
Damselflies/Dragonflies
Damselflies/Dragonflies
Damselflies/Dragonfiies
Boatmen

Water Strider
Broad-shouldered water striders
Alderflies

Dobsonflies

Caddisflies

Caddisflies

Caddisflies

Caddisflies

Crawling water beetles
Water Scavenger Beetles
Riffle beetles

Riffle beetles

Small whirligig beetles
No-See-Ums/Biting Midges
Agquatic Midge

Midge

Midge

Midge

Midge

Midge

Midge

Midge

Midge

Midge

Midge

Midge

83

10

41

449
13
33

10
379
207
103

17

- + o+ + o+ + + + o+ + o+ + o+ o+ o+

+ + o+ 4+ o+

+ +

65

71

g7

24

95

112

224

16

+ o+ o+ o+

+ o+ o+ + o+ o+ o+

-
o

R
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ARCADIS

Table 4. Benthic Invertebrate species Observed in Reach 2

Dick's Creek, Middletown, Ohio

Scientific Name

Common Name

Quantitative Qualitative

Quantitative Qualitative

Dicrotendipes simpson/
Glypolotendipes (G.) 5p.
Hayesomyia senata

Larsia sp.

Nanocladius (V) distinctus
Nanocladius (N.) minimus
Nilotanypus fimbriatus
Parachironomus sp.
Paramelriocnemus
Paratanytarsus sp.
Polvpediium (P.) fallax group
Polypedilum (P.) lincense

Polypediium (Tripoaura) halterale group  Midge
Polypedilum (Tripodurs) scalzenum group Midge

Polypediium flavum

Prodlagius (Holotanypus) sp.
Pseudochironomus sp.
Rheotanytarsus sp.
Rheotanylarsus exiguus group
Tanypus necpunctipennis
Tanytarsus glabrescens group sp. 7
Tanytarsus guerius grp.
Thienemannielia xena
Thienemannimyia grp.
Hermerodromia sp.

Anopheles spp.

Physelia sp.

Ferrissia sp.

Corbicula fuminea
Musculium sp.

Pisidium sp.

Sphaerium sp.

Total Number of Taxa

Total Number of Organisms
Invertebrate Community Index (ICI)
Qualitative EPT Taxa

Midge 34
Midge
Midge 155
Midge
Midge 17
Midge 52
Midge 8
Midge illv
Midge
Midge 34
Midge
Midge 26
69
Midge
Midge
Midge
Midge
Midge 293
Midge
Midge 17
Midge
Midge 8
Midge
Shore/Brine Flies 8
Mosquitoes
Tadpale Snail
Freshwater Limpet 2
Asian Clam 3
Fingernail Clam
Pea Cockle
Pea Clam
62
2153
34
9

o+ o+ o+ o+

+ o+ o+ 4+ o+

96

176

32

16
96

32

16
32

176
16

256

240
38

K

2375

32
12

+

+ o+ o+ 4+ o+ o+

a. Ohio EPA (2000)
b. EA Engineering (2002)

2of2



| | FIGURES




FIGURES



. | Y ey
' »
= ! >

X:\Mapping\ENV_AKSteel\20040823_DicksC

reekSiteMap_Figure1d.mxd

Figure 1
Site Map
Reach 2
Dick's Creek
Middletown, Ohio

Legend

A Qualitative Habitat Evaluation
Index (QHEI) Locations

Stream

—— Roads

Aerial Photograph purchased from IntraSearch Inc.
Image is a 2003, .61 meter, full color aerial
photograph georectified to UTM Zone 16N

NAD83 Meters. Positions may vary in accuracy
due io scale differences between the data sets.
Spatial information is meant for general reference
only.

Base Data are projected to:

Lambert Conformal Conic projection, 1983 North
American Datum, Local coordinate grid State
Plane Ohio (south) FIPS 3402.

Cartography by ARCADIS - Greenville, SC

(2 ARCADIS

1] 0.03 0.06 012 0.18 0.24
Miles




‘ Figure 2
' | Conceptual Diagram for Dredging Alternative
Reach 2
Dick's Creek
Middletown, Ohio

Impacted Land Use

Agriculiural - 3.8 acres
Commercial/Industrial/Public - 2 acres
Deciduous Woodland - 1.8 acres
Other Open Land - 2.9 acres
Residential - 0.5 acres

Total Land Use Impact - 11 acres
(All acreage calculations are estimates)

Legend

- Staging Areas

- Turnaround Areas

- 1 Lane Roads

2 Lane Roads

— Roads

Aerial Photograph purchased from IntraSearch Inc.
Image is a 2003, .61 meter, full color aerial
photograph georectified to UTM Zone 16N
NAD&3 Meters. Positions may vary in accuracy
due to scale differences between the data sets.
Spatial information is meant for general reference
only.

Base Data are projected to:

Lambert Conformal Conic projection, 1983 North
American Datum, Local coordinate grid State
Plane Ohio (south} FIPS 3402.

Cartography by ARCADIS - Greenville, SC

k= ARCADIS

0 0.03 0.06 0.12 0.18 0.24
Miles

040823 _DicksCreekDredginAlternative_Figure2c.mxd
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Figure 3
Land Use
Reach 2
Dick's Creek
Middletown, Ohio

Legend

Land Use
- Agricultural - 119 Acres

=

3
g {
P ey

; ~ Commercial/lndustrial/Public - 59 Acres
o - Deciduous Woodland - 123 Acres

oo 7 Other Open Land - 21 Acres

7 7| Residential - 113 Acres

1 I surface Water - 9.5 Acres

| Transportation Corridor - 28 Acres

Roads
(All acreage calculations are estimates)

Aerial Photograph purchased from IntraSearch Inc.
Image is a 2003, .61 meter, full color aerial
photograph georectified to UTM Zone 16N

NAD83 Meters. Positions may vary in accuracy
due to scale differences between the data sets.
Spatial inforration is meant for general reference
only.

Base Data are projected to!

Lambert Gonformal Conic projection, 1983 North
American Datum, Local coordinate grid State
Plane Ohio (south) FIPS 3402.

Cartography by ARCADIS - Greenville, SC

f= ARCADIS
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Figure 4
Non-channelized
Landscape

Dick's Creek
Middletown, Ohio

Extensive canopy cover
over creek

Gravel shoreline and
wooded riparian zone

Low-lying floodplain




Figure 5

ARCAD'S Channelized Landscape

Dick’s Creek
Middletown, Ohio

Mowed berm separates
Excello Trailer Park from
Dick’s Creek near Main
Street overpass

No riparian cover, low
complexity of in stream
habitat

Riparian vegetation
includes grasses and
Japanese hops (Humulus
Japonicus), an exotic
invasive species




Figure 6
Riparian Trees,

ARCAD'S Non-channelized Area

Dick’s Creek
Middletown, Ohio

Large sycamore Sycamore roots provide
gesy bank stability and high

(Platanus occidentalls) quality instream cover

Tree community



Figure 7
Exotic Invasive

ARCAD‘S Vegetation

Dick’s Creek
Middletown, Chio

Amur honeysuckle
(Lonicera maackii)
Dominates the understory,
displacing tree saplings
and native shrubs

Dense understory of Amur Wintercreeper (Fuonymus fortunei),
honeysuckle an escaped ornamental groundcover



Figure 8
Native Herbaceous

ARCAD'S Vegetation

Dick’s Creek
Middletown, Ohio

Great blue lobelia (Lobelia syphilitica) and Virginia creeper
(Parthenocissus quinquefolia), on steep stream bank

Forest sunflower Clearweed
(Helianthus decapetalus) (Pilea pumila)



ARCADIS

Figure 9
Aquatic Plants

Dick’s Creek
Middletown, Chio

Common water-weed
(Elodea canadensis)

Curly pondweed
(Potamogeton crispus),
an invasive aquatic species



ARCADIS

Figure 10
Conceptual Model of Stream Incision
Dick’s Creek, Middletown, Ohio

A. Nonincised Stream

floodplain ——>

B. Incised Stream (early widening phase)

floodplain \

C. Incised Stream (widening phase complete)

Source: Federal Interagency Stream Restoration Working Group (1998)



APPENDIX A

=



ARCADIS

Appendix A

Qualitative Habitat Evaluation

Index (QHEI) Photographs and Field
Sheets
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Appendix A
QHEI

AK Steel
Middletown, Ohio

QHEI Location A

(Note: pipe appears to be
drain tile from farm field)

QHEI Location B

QHEI Location C
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Appendix A
QHEI

AK Steel
Middletown, Ohio

QHEI Location D

QHEI Location E

QHEI Location F



Quah’tative Habitat Evaluation Index Field Sheet QHEI Score 2R

River Coder___- RM: - Stream Q\‘ e tfcd\&_‘-— }X

. Date__ga-vp.ey Location
- Sgorers nitisls:_AME ] £ by -‘Comrnents
1] SUBSTRATE {Check ONLY Two Substrate TYPE BOXES; Est:rnate % present);

TYPE POOL RIFFLE POOL RIFFLE SUBSTRATE ORIGIN .. SUBSTRATE QUALITY
CIf-BLOR/SLBS[H0L . OO RAVEL {7} o ___Check ONE(OR Z & AVERAGE)Check ONE (DR 2 & AVERAGE)
.- W CICM-BOULDERIS) .. OOfsanop;  Ze& ... O -LIMESTORE [1] SILT: | O ;SILTHEAVY [.2]
oNCe® OOCOBBLE [ . COO-BEDROGKS] . . O-TLS[] - " @"SILT MODERATE [-1] Substrate
O HARDSAN [4] @) OCLDETRITUS3) __ ____ O -WETLANDS[0] 03 -5ILT NORMAL [0]
OOMUCK[Z) © o - OC-ARTFCIALDL__ ___ @-HARDPANO] __ _ . O-SITFREE[1] é
Oo-SLTR] o © O -SANDSTONE (0] EMBEDDED O -EXTENSIVE -2]  Muy 30
NOTE: {Ignore sludge ofiginating from point-sources; . O-RIP/RAP [0] NESS: . E-MODERATE [-1)]
score on nalural substrates) 0-5 or More [2] 3 -LACUSTRINE [0] 7 -NORMAL [0]
NUMBER OF SUBSTRATE TYPES: X4 cof Less [0] LT -SHALE [-1] {J -NONE [‘I}
COMMENTS_ . _3-COAL FINES {-2] '

2] 1NSTREANI COVER (see back for instructions for add:tienal cover scoring method}  AMOUNT; {Check ONLY One or

TYPE: (Check Aff That Apply) check 2 and AVERAGE] . Cover

3 __ UNDERCUT BANKS [1] 3 ___PDOLS» 70 cm [2] CL__OXBOWS, BACKWATERS [11 [T - EXTENSIVE » 75% [11]
"8I ___OVERHANGING VEGETATION [1]  'BI___RDOTWADS [1] (1__AQUATIC MACROPHYTES {1 (T - MODERATE 25-75% [7] |b=d

O ___SHALLOWS {IN SLOW WATER} (1]~ OJ___BOULDERS [1] - O___LDGS DRWODDY DEBRIS [1] 7~ SPARSE 5.25% [3] Max 20

(3 _ROOTMATS [1] COMMENTS:_ o o e : o 1= NEARLY ABSENT < 5%{11

3] CHANNEL MORPHOLOGY: (Check ONLY One PER Categor_y oRr check 2 and AVERAGE)

SINUOSITY © DEVELOPMENT CHANNELIZATION STABIITY MODIFICATIONS/OTHER o Channel
O-HGH[M] . O-DCELLENT[7]  O-NONE[S) O-HIBHBT . ©2-SNAGGING 5 - MPOUND.

O-MODERATE{3) - O3 - GOOD [5] {1-RECOVERED [4]  .&~MODERATE[Z] (J - RELOCATION 0 - SLANDS A 89
CEBrlowR © O-FARE] FTRECOVERNG [3]  RLOW[] &~ CANOPY REMOVAL (J - LEYEED Max 20
"D-NONE[‘!} . ETPOOR[1} . . tJ-RECENT ORNO T ' ®-DREDGING -, (3 BARK SHAPING

o Lo RECOVERY {1] 3 - ONE SIDE CHANNEL MODIFICATIONS

COMENTS:

41 RIPARIAN ZONE AND BANK EROSION-{check ONE bax perbankcrched(ZandAVERAGEperbank} ‘kHNer Right Looking Downstream™
RIPARIAN WIDTH - - © FLOOD PLAIN QUALITY (PAST 100 Meter RIPARIAKY  ~  BANKEROSION . po ..

L R (Per Bank). L R {Most Predominant Per Bank) LR : L R{PerBank)

OO WDE >50m[4 o O gﬁ- OREST, SWAMP [3] . m C-CONSERVATION TILLAGE 1] .3 O -NONE/LITTLE [3] @ £
" O MODERATE 10-50m [3] -SHRUB OR OLD FIELD [2] -[/RBAN-ORINDUSTRIAL {0] % "I -MODERATE [2]' e
S DRCNARROWSA0m[Z gl O-RESIDENTIAL, PARK,NEW FIELD [1] S8288F-OPEN PASTURE;ROWCROP 0] O O-HEAVY/SEVERE[)Max 10 °

303~ VERY NARROW <S 1) O (1 -FENCED PASTURE {1] + 0 O-MININGZCONSTRUCTION [0]

KO- NONE [0] :

COM- -

MENTS:

5.JPOOLGLIDE AND RIFFLE/RUN QUALITY _ , o ' Pool/

_MAX. DEPTH MORPHOLOGY . CURRENT VELOCITY [POOLS & RIFFLES!]  Cument

(Check 1 ONLY!) " (Check 1 or 2 & AVERAGE) {Check Al That Apply) ‘
© - »tm 6] 0'-POOL WIDTH > RIFFLE WIDTH [2) © O°-EDDIES[1] ~  '@"-TORRENTIAL[-1] .

O-e7imE] - . -ﬂ-FOOL WIDTH = RIFFLE WiDTH [1] C1-FASTTH - O -INTERSTITIALL-1) ‘ Ve

B-0407m[2 - ZEE-POOLWIDTH< RIFFLEW. [0] O -MODERATE[1] [ -INTERMITTENT]-Z] :

O-02-04m1] . _ , . : ﬂ-show [1] ' :

g- <0.2m [PDDL O] COMMENTS: .- : . ,

C - CHECK ONE OR CHECK 2 AND AVERAGE  * Riffie/Run

RIFFLE DEPTH _ DEPTH RIFFLE/RUN SUBSTRATE RIFFLE/RUN_EAMEEDDEDNESS

(7 -*Best Areas >10'cm 2] LAY, > 50 i2] O-STABLE {e.g.,Cdbble; Boulder) [Z] . NONE 2]

- Best Areas 5-10 ¢ra[1] O - MAX < 50[1] - O-MOD.. STABLE. (2.8, Large:Gravel) [1] m Low 1 . Max 8-

O - Best Areas < 5 cm ‘ - [J-UNSTABLE (Fine Gravel,5and) [0] O~ MODERATE.[0] - Gradiem

@RIFFLE=0)

. _ . - EXTENSIVE [-1] '
COMMENTS: ‘ - NO R{FFLE [Metric= G} @

) i y e Max 10
6] GRADIENT tumi): Ede DRAINAGE AREA (sq.miy_Y g,g %PooL: [ | %GLIDE: =
1) 4]
7 *Best areas must be large enough to suppont a poaulatmn of riffle-obllgata fish spacies, ARIFFLE ]:j ARUN E: ]
EPA 4320

698



Major Suspected Sources of
Impacts {Check All That Apply):

Is Sampling Reach Repjreéentativé of the Stream (Y/N)\/ If Not, Explain;

None [}
indusirial

CWWITP
Ag
‘Livestock

Silviculture
Conslruction (3

S . _ . - Urban Runoffams

———’ : —— : ' : CS0s 7

Gear: ‘Distance; ~Water Clarity: Water Stage:  Canopy -% Open Suburban Impacts (7

. : . L A , o o - Mining 0

5 . First . © Channelization gt

"[ Sampling Pass . Riparian Removal§

- — : : - y e Landfills ¢

— = - , . Streamn Measurementis: : . } : Natural (7

Subjective Aesthetic  Average Average Maximum Av. Bankfull Bankfull Mean W/D. Bankiull Max Floodprone Enfrench , Dams 3

Rating Rating - Widlh - Depth . Depth Width Depth Ratio " Depth Area Width  Ratio Other Flow Aiiéra[ion(j
@-10), . . (1-10p [ : R R 1 B : Ofher

Gradientl: "fo 2 A # "{O A s ' LD[ H ! ther: ]

O -Low, O - Moderate, {J -High

[j Is Slreanﬁ'EphemeraI (N5 pools,
& tolally dry or only damp spols)?

" Instructions for Scoring the Alter
0 - Cover lype absent; 1 - Cover lype present in ve
present in moderate amounts, buf not of hi
maderale or grealer

logs that are stable, well developed rootwads in deep/fast waler, or deep, well-defined, funclional pools,

nale Cover Metric: EXch Cover Type Should Receive a Score of Between 0 and 3, Where:.

f ry small amounts or if more comron_of marginal quality; 2 - Cover type

ghest quality or in small amounts of highest quality; 3 - Cover type of highest quality in
amounts. Examples of highest quality cover include very large beulders in deep. or fast water, large diameler|

{s There Water tpstream?

How Far:_pq.x ey

Is There Waler Glose Downslream?
How Far, e

I5 Dry Chawine] f"fogii}z Hoetixra?

110

¥

(il
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Qualitative Habntat Evaluatlon Index Field Sheet QHEJ Sc:ore [5@ .
River Coda:. -~ RM: Stream

Date gl 7oY. vocation_ P&~ {3

. Beorars Initials: —iMQ AR ‘Comments :
1 SUBSTRATE (Check ONLY Two Substrate TYPE BOXES; Estimate % presant);

TYPE . POOL RIFELE - - POOL RIFFLE SUBSTRATE ORIGIN. ... . SUBSTRATE QUALITY '
© F-BLRRISLES10) DO DeravEL[ __ . . Check ONE (OR 2 & AVERAGE)Check ONE (ORZ2 & AVERAL;E)
"I OBOULDER([S) oo JO-SANDIS] o . O -LMESTONE [1] SILT: . ILT HEAVY [-2]
[O-COBBLE(S] .. CRBEDROCKE Y& £C o-Tius 1] _ , m/snmoosng 1] Substrate:
i3 LI-HARDPAN [4] —i OO-DETRITUSIS) . ___ O -WETLANDS[0] .. = (J-SILT NORMAL [o] “‘“‘_}.
, DD—MUC‘K{zj Oo- ARTIFICIAL[D}__~ T GCHARDPAN e _ . . [OSILTFREE{1} S__J_}--.
CDESILT L - L_Q,__Z:_ O3 -SANDSTONE {0] EMBEDDED (3 -EXTENSIVE [- i Moy 70
. NOTE: (lgnore sludge originating from point-sources; ) O-RIP/RAP[0] ° NESS: | (J-MODERATE[- 1
. sgore on natural subsirates) 0-5 or More {2} . O-LACUSTRINE [8] . (J-NORMAL, 01 o
NUMBER.OF SUBSTRATE TYPES: B4 or Less [C] L -SHALE [-1] D NONam_ww_,W_m—m—— SRR
ﬁ_M_AaW%PTr — £3-COAL FINES [-21
HNSTREAM CDVER (see back for instructions for addmanal cover scnnng methnd) AMDUNT (Check ONLY One er Cover
TYPE; (Check All ThetApply) i ,checkZand AVERAGE) - !
Q" umzacur BANKS [1] - T _ POOLS> 70 em [2] CI___OXBOWS, BACKWATERS [1] - - &~ EXTENSIVE » 75% [11]- -[
~ OVERHANGING VEGETATION [1] T ROOTWADS [4] ___AQUATTC MACROPHYTES [1] . (F- MODERATE 25-75% [7] \Ld—)
. i SHALLDWS (IN SLOW WATER) {11~ 3 ____BOULDERS ['1] _ '.D LOGS OR WOODY DEBRIS [1]° 3 - SPARSE 5-25% [3] . Max 20
© M@ TROOTMATS [1]  COMMENTS: oz o O = REARLY A“BSERT_S%[T]
T WN"EL MORPHOLOGY: (Check ONLY One PER Category DR check 2 and AVERAGE) .
SINUOSITY, . DEVELOPMENT  CHANNELIZATION - STABILITY. MODIFICATIONS/QTHER " Channed
o -HIGH4] . B BXCELLENT[7] - NONE(6] . O - HIGH 31 - J-SNAGGING  [J-IMPOUND, ( ?
.&-—MODERATE 3) “g-GO0DE] - @TRECOVERED[4]  4~MODERATE[] -0 - RELOCATION - . O1.- ISLANDS Lﬂ
S O-Low ;‘ O-FAR[] OI-RECOVERING ] G:lOW[) .. O- CANGRY REMOVAL D - LEVEED * Max ?0
T3~ NONETH] - 0 - FOOR [1) {7 - RECENT ORND ST (J'- DREDGING .- BANKSHAPING
. S RECOVERY [1] - . - ONE'SI[SE CHANNEL MODIFICATIONS
Lowmm
4l RIPARIAN 7ONE AND BANK ERCSION-{check ONE box per bank or check 2 and AVERAGEperbank) *Hxver F{lghtLooklng Dovmstreaink
RIFARIAN WIDTH S . FLCOD PLAIN QUALITY { PAST 100 Meter R!PAF?AI\D F T BANK ERoleﬂ ’ Rmmm
L R{PerBank) - - L R (Most Predominant Per Bank) L R Y . ..L R{PerBank) .-
T CHOMADE S 50m (4] B J-FOREST, SWAMP [3] ..o DCONSERVA‘I‘ION ﬂu.AGEﬁz . oo- NONULmu:m j
- 304 - MODFRATE 10-50m [3] 0 B-SHRUB OROLD FIELD 2] [TL-URBAN-CRINDUSTRIAL[OT  48°Kf -MODERATE 27
CEIINARROWS-10m (2] . O O-RESIDENTIAL, PARK,NEW FIELD [1] B2 OPEN PASTURE,ROWCROR [£] O D-HEAWYSE‘(ERE[?]M“ 1
- OO VERY NARROW <5 mif] O O -FENCED PASTURE [1] \ O°O-MININGZCONSTRUCTION o]
R winiE m\rro; ' :
LM
. MENT" . S
5 )POOL/GLIDE AND RIFFLE/RUN QUALITY _ - o : " Poolf
CMAX DEPTH . - MORPHOLDGY . CURRENT VELOCITY (POOLS & RIFFLES!]  (Cument
' "{Check 7 DNLY!) - ; (Check1or2&AVERAGE} » _ - (Check AliThat Apply) - - - -
O- »tm (6] . WC-POOLWIDTH > RIFFLEWIDTH (2] . O-EDDIES[1} ~ 'OO*-TORRENTIALL-1] - {
0+ 0.7t [4] . -IJ-FOCLWIDTH = RIFFLE WIDTH[1] . BFASTI] 0 OV-INTERSTITIALL-Y) Byt
& 0407mf2] 0 -POOLWIDTH< RFREW. [o] -~ O -MODERATE[1] - D INTER}NTTENHZ : -
- 0> 02-04m 1] R , BSLOW 1] -
a- o< 0. 2m [POOL= 0] COMMENTS ‘
. CHECK ONE OR CHECK 2 AND AVERAGE, ~ - iR
- RUN' DEPTH RIFFLE/RUN SUBSTRATE - FFLE/RUN EMBEDDEDNESS
= B_e;,_t,_:_reas >1G=cm‘[2] - MAX >50[2]. | (J-STABLE {e.g., Cébbie, Bout lder} IM - O~ NORE [2] \
{3 Bast Areas 5-10 cm[1) Kwaom JERMOD. STABLE {e.g. Large Gravel) [1] z:r-z_ow [1] - Max 8
& B_est Areas <5cm ° . D UNSTABLE (Fine Gravel,Sand) [0] -0~ MOBERATE. fO] '"- Gradient
RIFFLE=O] - : L 0 @~ EXTENSIVE [4) '
COMNENTS: . — (. NORIFFLE [Hetric=0] ﬂ

- . - Max 10

61 GRADIENT (fymi): _S_QLDRAJNAGEAREA somi 445" wpool: (& ] %GLoE: (B RS
%RIFFLE: ° : :

“{Besi areas m_ust be large enodgh o suppaont 2 popu[a’non of riffle-obligate fish specles. %R . L'E @ @RUN

EPA 4520

. W1GGE



1 j M;?ét— Suspecled Sources of
= impacts {Check All That Apply).

‘Is Sampling. Reach F\-’épres;ahf'a'wé of the Stream‘ {Y]IN)_ZIT Not, Expiaih:

- Gear: .

I Distance: ~ - '_Wat'ef Ciari',tj_/:f Water Stage: Cano
Sam?liﬁfg‘—f? ?5-5‘ o

{ A

by % Oper: -

Stream Measurements - L
Av: BankquBahkfull Mean W/ Bankful! Max Floodpr

bne- Enirench

Subjective” Aesthetic Average Average Maxamum

!;[aq%? - }E{aljlng Width- - Depth _ Depth’ Width Depih Ratio Deuth . Area Widih " Ratio -
- 0. Folnt i 5 L A T P E NS
Gradie ! / :Z Y "( :-'5_0 R E’:“if—". : ZC) HENP L

O - Low, D Moderate O- H:gh

i

lnqiruc[ions for Scormg the Altema’uﬂ { wver Metflc \rpe Shc]mld Rece'vp & Score of Betw o 3 ‘and& Where '
2= Cover typed

present in moderate amounts, but noi of ,ughest quality orin e amourits of highest quaiity, 3- Cover type of hngheat oty
moderate or grealer amounts. Examples

0 - Cover lype absent; | - Cover typs mesar?l very small & %s of if more cormor. of marmnal G
logs that are slable, well developed rociwads in deep/fast water

rdeep, well-de! med iuncinonal Dools -

‘ot highest quality cobdrinciude very ‘arge boulders In deep or fast waler, large drpn{ele

f_._jﬁl

[wﬁg— intally dry oF only damp spots)'?

‘None 7]

industrial g

CWWITP O

- Ager

Livestock 3

Siviculture ¢

- Conslruction 7

Urban Runoff gy~

C50s [

Suburban Impacts 7
Mining 3
Channelizalion
-Riparian Removal

* ' Landfillsd
Natural 3

Bamsy

“Other F!UW Alteration 3
- Other: : .3

: lé Siream Ephempral {No poo!s
Is There Wa[er Upslream?
How Far:

is The{e Water Close Downslream?
i ‘ow Far

s Dy < f"mnri‘l ffaghy T’n’i il



Quezlitative Habitat Evaluation index Field Sheet QHEI Score |

River Coc'ié' . _RM: Stream_ ﬁ\L‘{_‘i—b CP&L Ve
' Date____@;_ {7 Location_
Seorers initials:_ W% LA e ‘Comments
4! SUBSTRATE {Check ONLY‘TWO Substrate TYFPE BOXES; E.sftmare % presanf; . o
~TYRE POOL RIFFLE - POOL RIFFLE SUBSTRATE DRIGIN . SUBSTRATE QUALITY -
_}p maLoR/siBsel . O O-GRAVEL[ &S Check ONE (OR 2 & AVERAGE)Check ONE (ORZ & AVERAL;[—.\
. DO-BOULDER[S] . Ot:8AND[S] . ... O -LIMESTONE[1] SILT: | ESILTHEAVY 2] . -
© O-COBBLES] _.. . OO-BEDROCKS] . . BETRLS (1] o SILTMQDERATE[1].5._ubslmw
o fos.HARDPAN 4] F . . DO-DETRITUSS . . O -WETLANDS[D]" 0 -SILT NORMAL @; fr—1%
CLOOMUSKTE GD—ARTIFICIAL[DL_,__ . &-HARDPAN{O] - _ . - . CI-SILTFREE (1] _5})[
B OSILT 2L ' O -SANDSTONE {0] EMBEDDED O -EXTENSIVE [-2] . Tumr 30
'?:,_m'rﬁ.‘ (lgnore sludge orginating from point-sources; G- RIP/RAP (0]

~§gore on natural subsirates)
'\JUMBER (F SUBSTRATE TYPES

{3-5 or More [2]
% or Less { D]

" O-LACUSTRINE [0}

NESS: . D:MODERATE [-1]
a -NORMAL [0] .

(Y -SHALE [-1] ci NONE | ‘m'

e —-QQMW—&

F-COAL FINES [-2]

z] {NC'TREAM COVER (see back for instructions for zdditienal cuver sconng method)

f_\MDU (Check ONLY One or

TYPE: (Check Al That Apply) check 2 and AVERAGE) ,C‘“’E”
&"’ UNDERCUT BANKS [1] ) ___POOLS> 70 cm [2] ___,oxaows,mcxwmms ;- jEJ;TENSWE>75% 111] Uo i
- . &~ DVERHANGING VEGETATION [1]- 48, ROOTWADS [1)] O___AQUATIC MACROPHYTES [11 O - MODERATE 25-75% [7] (L=
3. SHALLDWS (iN SLOW WATER) )11+ O BOULBERS 1] 'E-—- LOGS OR-WOODY mzsms [} C1-SPARSES-25% [3] Max 20
‘wﬁ — ROOTMATS [1] COMMENTS: N« B NEARLY ABSENT<5%[1}
3] CHANNEL MORPHOLDGY; (Check ONLYDne PER Category OoR check 2.and "AVERAGE) ) s
;_.;gslN_uos_LT_Y, ©© ' DEVELOPMENT CHANNELIZATION STABILITY - MODIFiCATIDNS!Q‘[HER - f, | Channy
© o035 HIGH [4] &-EXCELLENT[7]  &TNONE[E] - . &HGHB] . O-SNAGGING . O- IMPOUNE. 1[\3\‘!
. ETMODERATE[3]  O=GOCR (T [7-RECOVERED [4]  OF-MODERATER]- (3-RELOCATION = - iSLANDS
L O-lOwW © O-FAR] T+ RECOVERING [3]  T+Llowpi] .-U-CANOPYREMOVALD LRVEED . Wexoo -
i NORE'[*] 13 - POOR [1] . J-RECENT ORND . n [-DREDGING . - . O-BANKSHAPING ~ . "~
: RECOVEF{Y[‘i] - o- ONES!DE CHANNELMODIFICAFEONS ‘
'-'*i-comaﬂ‘s ‘ -

AL RIPARzAN ZONEAND BANK EROSION-{check- onE bex per bank o check 2 and AVERAGE per bank) *Hwer nght Lookmg Downsirea w&

' RIPARIAN WIDTH:

FLOOD PLAIN QUALY TY (PAST. 100 Meter RlPAR‘IANl

" BANK: EROS{ON_

- . L R(Pef Bank}’
" EWINE > 50 [4).
- [0 - MODERATE 10:50m [3]
G NARROW S0 m [2)

L 'R (Most Predominant Per B;nk)
" O @FFOREST, SWaMP [3]
&-J-SHRUE OR OLD FIELD (7]

.aar VERYNARROW<5m{1] oo FENCEDPASE'URE [1]
oo NONEDY '

‘ .]roM«

EN!S

< ‘Rlparmn

75|

L R . )
oo CONSERVATTON TILLAGE[H
| OP-URBANOR: INDUSTR[AL{D]

"L R {PerBank)’ |
| O ENONE/ATTLE[3]
| =" 7 -MODERATE [2]

(O EFRESIDENTIAL, PARK NEW FIELD [1] O CT-GPEN PASTURE,ROWCRORI0] O O HEAW/SEVERE[*:]M“ It

O MNINGICON’SI’RUCITON [ar

]PDOUGL!DE AND RLFFLEJ’RUN QUALITY

T Pool/-
| MAX. DEPTH . MORPHOLOGY CURRENT VELOCITY LPDOLS&R]FFLES’] - Current
{Check 1 ONLYT) - (Check 1 of 2 & AVERAGE) {Check All That Apply) -
N B L &=pOCL WIDTH > RIFFLE WIDTH [2] O -EDDIES[1] ' TI"-TORRENTIAL[-1] [i
L &0 - (7 -POCL WIDTH = RIFFLE WIDTH {1] C-FASTHY O -INTERSTITALL-1] Yt
L 3 0407m) ’ -POOL WIDTH< RIFFLE W, [0} S -MODERATE[1]. £ -INTERMITTENTL2) - S
.,'t:;' 0.2- CAm 1] o OmSLOW1]. e R
<. 8+< 0.2m [POOL=0] COMMENTS - 7 _
, CHECK ONE OR CHECK 2 AND AVERAGE : - R‘fﬂem”n'
‘RIFFLE DEPTH ' RUN DEPTH RIFFLE/RUN SUBSTRATE %~ RIFFLE/RUN EMBEDDEDNESS
. O1-"Bést Areas 10 ¢m [2] O- MAX 330 [2).  (3-STABLE {e.z,,Cébble, Boulder) 2] O ~NOKE-[2]" -
%~ Best Areas 5-10 ¢cm[1) &~ MAX < 50[1] - ~REMOD. STABLE (e.q.,large Gravel) 1y o- LOW 11] Max 8
{3+ Best Areas <5 ¢m - 0-UNSTABLE.{Fine Gravel;Sand} @ © Y& MODERATEL 0] Cradient
RIFFLE=0] ‘ . O-EXTENSIVE [1] -
COMMENTS: l'J "NO RIFFLE [Metnc-D]

8] GRADIENT (fUmi): ﬁ@?DRAINAGEAREA {sg.mi.)

. : : ., ‘ ’ . & RIFFLE Y% RUN:
- =Best arede must be large anough to suppert a population of riffle-cbligste fish species. i ° .

g ‘4

%POOL: %GLIDE:

- EPA 4520
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/f No{ Expiam

ls Samplmg Reach Representahve of the Stream

Gear: . Dis’;a’nté_:‘,f_:;‘ : Water Stage: _Cané

-_'.Wéter:it)!ér_i'ty: A

CEirst o : '_ -
I ‘Samp'mg Pass -

Dy a% Opery : '

b

' : . Stream Measuremenis: ° '
Average MaXImum Av Bankfull. Bankfuli Mean W/ - Bankfuii Max

Fioédpr

bne Eﬁtrer}ch'

Subjective Aesthetic A!,"fe_rage.
!(3.11311;%9 L . Eazjnég Widihi;, _ Depth Depth .~ Width,- Depth Raiso . Depth - Area Width = Rafio
Gradient [5 PR by 4,2.75 zeizi R e

D Low El Maderate (] Hrgh

8 g@{;m _*

mpacts (Check All Thal Apply):

‘Widjor Suspecled Sources of .

“Nong 1

!ndustnat& .

- WWTPO
Livestock (3
Silviculture (3
Consiruction J
Urbran Runoff g

. CS0s 17}
Suburban ImpaclsJ
Mining 3
Channeilzataon ]
‘Riparian Removal
> Landfills O

Natural (1

Dams 3

Other Flow Aftera!;ion ]
Olher .

.Inslrucllonﬁ; for Sconnq the Alternale Cover Metﬂc Eac:h Cover Type Should ReceNe a Score £5f Between G and 3, Where: -

0 - Cover lype absent; 1 - Cover lype piesent in very small amounis or if more common of marginal quality; 2 COV“I’ type

present in moderale amounts, butnot of hg‘tes* quality or in small amounts of highest quality; 3 - Cover f,!pe of highesl qua: Jtpz m
moderate or greater amounts. Exa"npfeq of highest guality cover include very large boulders in deep or fast water, Ia(ge dlameler :

logs lhal are slable well developeu rucmadb in deep/fast water, or deen, well- deﬂned fL.nc |onal pools

\é”'-_ﬂ

C YesNU

is Slream Ephemera! (Nn pon!s, -
tolally dry o only damp spots)’?

“Is There Waler Upslream?
How Far; ..

Is There Waler Close Dowrislream?
How Far:

i Dry Charirel HagHy B hhxrd’r



Qualitative Habltat Evaluation lndex Fjeid Sheet C}HE! Score -&ﬁ-é

* River Cotle___. JRM: Siream 'Q_\C-\Lﬁ C\E’c e
’ "‘Date B b"': Localicn
* ‘Seorers Initizls? £ N -Comments” -
13, SUBSTRATE {Check ONLY Two Substrate TYPE BOXES; Estimate % pmsem‘}, . _ '
-"TTYPE e POOL RiFFLE - . POOL AIFFLE SUBSTRATE ORIGIN . SUBSTRATE GUALITY .
| OOmLoR fs‘LBS[wL‘___ EJ D—GRAVEL 4 R L‘E_Check QNE {OR Z & AVERAGE)Check ONE {OR 2 & AVERAGE)
O CBOULDERS] Nl C %}a -LIMESTONE [%] SILT: | O-SILT HEAVY [-2)
. {HO-COBBLE ] RS = Dm DROCK(S] . 22 0-TILLS [1] S & -SILT MODERATE [-1] Substate
| O B-HARDRAN 4] &___, O C-DETRITUS[S o . O -WETLANDS[OT . = - - 05 -SILT NORMAL [0} jJ
. 3E-MUCK 12) i DD-ARTIFIC!AL[DL____ — B-HARDPANTO] . . O-SLTFREE[I] B
[ OO-SILT) e ‘ ©J -SANDSTONE {0} EMBEDDED O “EXTENSIVE.[-2] Max 30
- ROTE: {lgnore sludge onginating from point-scurces; . O-RIF/RAP[O] . -NESS:: -@’MODERATE T-11 T
- %ooie on riatural-subsirates; " 0-5 or Mare [2] " 7 -LACUSTRINE {0] . E:-NORMAL [0 .
- NUMBER. OF SUBSTRATE TYPES: \64 or Less o . . LF-SHALE [-1] =K NDNEJ_‘L}_ it
,_“_Hu__g@m«gﬁ:r" i - O-COALFINES [-2]____.
T 2] INSTREAM COVER (see back for instructions ch addltlcna] cover scoﬁngg_memod):_ Mgui‘\n%chesle@wi%envnr Cove
o e e = = 'M’*"’I’?“PE‘F{TECR AlTRat Apply) . check 2 and AVERAGE) - . .

B __UKDERCUT BANKS [1] X5 __POOLS> 70 cm [2] O___OXBOWS, BACKWATERS [1] B - EXTENSIVE » 75% [11] : (0‘1
& __OVERHANGING VEGETATION {1]  R—__ROOTWADS [t} [3__ AQUATIC MACROPHYTES [1]  (J~ MODERATE 25-75% [7]
fg___,SHALLOWS (IN SLOW WATER) [1]« O ___BOULDERS [1] .D LOGS OR woom ossms [1] CI-SPARSES-25% [3] ° Max20

ROOTMATS {17 COMMENTS: = P NEARLYABSENT< 5% [1}
3] CHANNEL MORPHOLOGY: (Check ONLY One PER Category OR check 2 and AVERAGE) - . ‘ _
SINUQSITY . -~ DEVELOPMENT . CHANNELIZATION. STABILITY . " MODIFICATIONS/CTWER .~ *.. . Chanaci.
CUpeHGHE . SCEXCEUENT[Z] W-NONE[E] . AS-HIGHED 03- SNAGGING . D WPOUND, - D
"7 - MODERATE B3]° . ©-GOODIE] [7- RECOVERED [4] -~ - MODERATE.R] 7 -RELOCATION - [J-ISLANDS - 14 ‘
L O-lowp j O-FAR[E) D-RECOVERING {3} - G-OW[] = . O- CANDFYREMDVALD LEVEED " . Max 20
C-NONE[1} - - O-POOR[1]- - O-RECENT ORNC ‘O DREDGING = (3~ BANK-SHAPING .
T v RECOVERY [1] L D‘-ONESIDECHANNELMODIFCATIONS' o
COMMENTS:: B
_ 4] RIPARIAN ZONE AND . BANK EROSIGN-(check ONE box par bank or check 2 and AVERAGEperbank) *Hwer anhr Lcck:ng annstrpam*
" RIPARIAN WIDTH P FLODD PLAIN QUALITY (PAST 700 Meter Rszmﬁm . -BANK-ERGSION. -Ripasian
.| R (PerBank) ‘L R (Most Predominant Per Bank) - L R b L R (PerBarnk) o n
RO WIDE > 50 [4) O EOREST, SWAMP [3] © . {0 OCONSERVATION TiLlAGEU] M O -NONEZLITTLE 3]
I - MODERATE 10-50m [3] g, &¥SHRUB OR OLD FIELD [2]' O*-URBAN-ORINDUSTRIALJO]” . O & -MODERATE [2
OONARROWS-10m (2 O &RESIDENTIAL PARK,NEW FIELD [1] 0" (3~OPEN PASTURE,ROWCROP [0} O (7 HEAW/SEVER._[HM“ o
00" VERY MARROW <5 mff) O O3+ FENCED PASTURE [11 ‘ w) D-MJNING/CONSTRUC!TON [or:
oo HONE[D]
S TON‘ .
’ ‘:_--M:NTC _ ‘ _ .
]PDOUGLIDE AND RIFFLE/RUN QUALITY S ' o ' ool
- MAX. DEPTH - MORPHGLOGY S CURRENT VELOCITY _(POOLS & R]FFLESll Current
© . (Chsck 3 ONLY!) " (Check. 1 or 2 & AVERAGE) (Checl{AHThatApply) T
o mesfml6] - O -POOLWIDTH > RIFFLE WiDTH [2] O -EDDIES{1] * - (J°-TORRENTIALI-1] _ '
&0 Im * X -POOLWIDTH = RIFFLE WIDTH [1] B -FAST]) O OURTERSTITALA) - - N T3
fo0O- 0407 - O -PCOLWIDTH<RFREW.[0) OF-MODERATE[1] - OF-INTERWITTENTL-Z] - . ' -
= D oz-n@m : o ‘ D"-SLOWU] S o '
3 < 0.3m [POOL=0] - CONMENTS ‘ . _ .

. : CHECK ONE ORCHECKZANDAVERAGE I ‘. RiffleRun
- RIFFLE DEFTH g BUNDEPTH  RIFFLE/RUNSUBSTRATE - RIFFLE/RUN EMBEDDEDNESS. ,
© LD -Best Areas >10cm [2] O« MAX > 50 [2). G-STABLE {e:g.,Cobble; Boulder) [2] - 3 -NONE {2] .

B- Best Areas 5-10 cm[1} - MAX < 50[1] - @MOD. STABLE {e.g.,Larae:Gravel) [{] T~ LOW [1] Mzx 8,
"IJ- Best Areas < 5 cm _ " O-UNSTABLE (Fine. Gravel,Sand) [6] #- MODERATE[0] ' Gradiem

- [RIFFLE=O] - ' - ' . £7 - EXTENSIVE [-1] ‘
COMMENTS: : o ND RIFFLE [Metric=0]

; w
6] GRADIENT (fUmi): {Q%RAINAGEAREA (sq.mi.):  ypooL: %GLIDE: Max 10

% RIFFLE %RUN: '
*Best sreas must he larg= enough io support a ponula‘hon of riffie-obligate fish specles. i - /0R

EPA 4320 1698



Is Sampling.Reach Representa lve of he Strearn (Y/N L If Not, Exp]am -

| 1 -~ Gear -D{Sfaf:lffe:j:‘fﬁt;"f Water Clarity: Water Stage:  Canepy -% Open:
: QD ."'Sa{np_h.ng{Pas's L
e ===t o . Steam Measurements: L
Subjective Aesthelic  Average Average "Maximurn Av. Bankfull Bankfull Mean W/D Bankfdll Max Flooiprane Entrench
’?{"{%ﬁ : ‘:‘18‘1‘"9 Width __Depth - Depih Width . Depth  _Ratio . Deplh _ AreaWidth Ralio
0 T ol 2 T T Tat g ]
Gradis l% ;.25:3 FR Y Y

- Low, Cl Moderate E} H:gh

v Mid]Or buspeclen SuUICEs Ul
lmpacts {Check All That Apply):’

| 5@« eMp‘l\; H»LM&*- ,

‘None

ndustriatl Er|‘

CWWTP O

' Ag QO

Livesiock 7

. Silviculture (3
Consiruction 3

Urban Runoff g

CSOs b

Suburban ImpacisJ

: Mining (7
i Channe!izallon ]
Rlpanan Removal 3
Landfills 7
Natural g

Dams 1

Other Flow AHerallen ]
Other: 0

‘ YPS Nb"

]l’l‘;lrUCtIOﬂS for Scoring the Altemale Cover Metrlc {:ach Cover Type Should Recewe a Score of Between {:and 3, Where:
0 - Cover lype absent; 1 - Cover type presentin very small amounts or if more common of marglnal quality; Z - Cover type: -

present in moderale amounts bul hot of highest quality or in small amounts of highest guali! ly; 3 - Cover type of highest guaiity in {
moderate or grealer amaunts. Examples af highest quality gover include very farge boulders in deep or fasi waler, large dla*ﬁeler'

‘!_' WQL " Dryrmmﬂrwgﬁyrwhuﬂ

logs lhal are slable we!r developed rsolwads in deep!fasi waler, or deep, well- defned f!incﬂonal pools.

Is Stream Ephemeral (Né podis, '
tolally dry or onFy damp spols)‘? ‘

Is The(e Wa[er Upsiream?
* How Far;

Is There Waler Close Downslream?
How Far;




e

" Qualitative Hab:tat Evaluation’ index Fleld Sheet QHEI Sc:ore

%l

:Rw;er Code RM: Eg,eam D“‘t}t e eleels
 Date_ %; ad ’UH Locafion -
-Beprers initials: P B W ‘Commerits
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PCOL RIFFLE SUBSTRATE ORIGIN

SUBSTRATE QUALITY

. B0 ELDRISLESUDL_,_____ WER-GRAVELT] S ¥t Chec:k CNE(OR2 & AVERACL-.]Check ONE(ORZ & AVERAGE)

T O-ROULDERIS) ... OO3-SANDE _ﬁa 1 -LIMESTONE [1] SILT: _ O-SILTHEAVY [-2]
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S -0.7-m 4] - 8@ -PO0L WIDTH = RIFFLE WIDTH {1] O-FASTH] O -BNTERSTITIALL) Max.w
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Rwar ‘Code___ RM: __ Stream n’kck» 'S Zlre £
: Daie &s- M' { Location _F

. Scorers Initials: e &N comments

1] SUBSTRATE {Check ONLY Two Substrate TYPE BEOXES; Estimate % present);

TYPE POOL RIFFLE - - PODL RIFFLE SUBSTRATE ORIGIN . . SUBSTRATE QUALITY
- 8 3-BLDR /5LES[10] . bOtreraveL . . Check ONE (OR 2 & AVERAGE)Check ONE (DR 2 & AVERAGE)
I EBOULDERI[S] . OD-SAND{E) . .. — O -LMESTONE {1] SILT: O ~SILT HEAVY [-2)
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scofe on natural substrates) £3-5 or More [2] 3 -LACUSTRINE [0] [J -NOEMAL [G]
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INVESTIGATIVE ACTIVITY REPORT

Case Name: Reporting Office:
AK STEEL CHICAGO

Subject of Report:

VISIT TO VICINITY OF DICK’'S CREEK IN MIDDLETOWN, OHIO, WITH
KURT A. RINEHART, CIVIL ENGINBER, MIAMT CONSERVANCY DISTRICT
Date of Meeting: November 12, 2004

Copies to: Related Files:

Robert Guenther, Associate Regional Counsel, Region 5

Robert Darnell, Trial Attorney, Environmental and Natural
Resources Division, U.S. Department of Justice

Reporting Official and Date: Approving Official and Date:

T i 11 /16 /04
Reginald Arkell, CT

INTRODUCTION

Pursuant to a request by the U.S. EPA, Office of Regional
Counsel, Region 5, and the Envirconmental and Natural Resources
Division of the U.S. Department of Justice, CI Reginald Arkell
previously researched records of the Miami Conservancy District
(MCD) in Davton, QOhic, pertaining to Dick’s Creek. Copies of
records were obtained concerning excavation and dredging work
performed at the creek in the vicinity of the AK Steel facility in
Middletown, Ohio, during the mid-1960s through the mid-1980s. The
research is documented in memorandums dated February 4, 2004, and
July 1, 2004. The purpose of the research was to help identify the
movement of potential PCB-laden material alleged to have originated
from AK Steel so that any contamination can be remediated.

Reference is made to a previous interview of Kurt Rinehart,
Civil Engineer, MCD, documented in the July 1, 2004, memorandum.
On November 12, 2004, CI Arkell again met with Mr. Rinehart to
discuss hig recollection of where material removed from the
vicinity of Dick’s Creek in 1984 may have been placed. Copies of
ten MCD Daily Construction Reports, dated from July 25, 1984,
through September 13, 1984, documenting work performed at Dick’s
Creek were provided for Mr. Rinehart’s review. A 227x¥32v map
depicting Dick’'s Creek  from Sta. 0+00 to Sta. 160+00, dated

This document contains neither recommendations nor conclusions of the EPA.
It is the property of the EPA and is lpaned to your agency;
it and its contents are not to be distributed cutside your agency.
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TTORNEY-CLIENT PRIVILEGE/FOTA-EXEMPT
United States Environmental Protection Agency

INVESTIGATIVE ACTIVITY REPORT

February 10, 1966, that had been copied from MCD records was also
provided for viewing. CI Arkell and Mr. Rinehart made a site visit
to this vicinity. The information below was obtained.

DETATLS

> The Dick’'s Creek project work in 1984 focused on excavating
material from the banks of the waterway to relieve a low flow
condition as opposed to dredging or removing material from the
creek bed. Some low spots adjacent to the creek may have been
filled in but the majority of the material removed was
depogilted in areas farther away from the creek. A backhoe may
have been used to shape the channel, however, he believes some

tyvpe of eguipment with a scraper was used to remove most of
the material.

> In 1984, he vigited the general area of Dick's Creek between
about Yankee Road on the west and Breiel Road con the east an
average of about once a week while excavation activities were
taking place. He identified Dick Kelichner Excavating, Inc.,
as the contractor that performed the work. He believes that
Dick Kelchner himself is retired and may be deceased. He said
Todd Kelchner was also involved in the excavation activities
at Dick’'s Creek in 1984 and is now the president of the
company .

> Mr. Rinehart pointed out, both on a map and during the visit
to Middletown, areas where excavated material from Dick’s
Creek was placed. See Figure 2 for a map showing the location
of these areas. One location is on the

A guery in the Butler County Auditor Internet Web Site
found that _ _ ig the owner/taxpayer of
four listed below.

This decument contains neither recommendations nor conclusions of the EPA.
It is the property of the EPA and is loaned to your agency;
it and its contents are not to be distributed cutside your agency.
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INVESTIGATIVE ACTIVITY REPORT

- The general area of the property is highlighted
"in green and labeled on Figure 2. Based on a review of
data and a GIS map on the Butler County Auditor Internet
Web Site, i1t is unclear where the exact boundaries are
for each of the four parcels.

» Mr. Rinehart identified another area where material £from
Dick’s Creek was moved. This area 1s adjacent to and on the
south side of Dick’s Creek located southwest from the
properties between the same rallroad tracks and Yankee Road
(Orman Welding Center property).

- aAn Internet Web guery in www.smartpages.com found that
Orman’s Welding Center has a listing of (513) 422-1999 at
3344 Yankee Road, Middletown, OH 45044.

- A query in the Butler County Auditor Internet Web Site
found that QOrman Family, LLC, 1s the owner/taxpayer of
property located at 3344 Yankee Road, PIN:
Q6542061000014, 4.935 acres,

- The general area of the Orman Welding property 1is
highlighted in pink on Figure 2.

> Reference ig made to the interview report of

dated November 15, 2004, documenting corroboration of movement

of fill to both the aforementioned KRN 3nd welding

comparny locations. Photographs of these properties can also
be found in that report. -_ had identified another
parcel of land located where he gaid material from Dick’s

Creek was deposited. This location had been the gite for the

Glenn Cartage Company at one time. The property is adjacent

to Yankee Road on the west and Dick’s Creek on the scuth. Mr.

Rinehart could not corroborate the movement of Dick’s Creek

material to thisgs lccation.

- A query in the Butler County Auditor Internet Web Site
found that the owner/taxpayer of this property appears to
be Garland II, LLC. The parcel 1is 3.7 acres, located at
Yankee Road, PIN: Q6542101000005. The mailing address of
Garland II, LLC, is 8300 Fields Ertel Road, Cirfinnati,
OH 45249. According to a query in Lexis-Nexis, People-

This document contains neither recommendations nor conclusions of the EPA,
Itis the property of the EPA and is loaned to your agency;
it and its contents are not to be distributed outside your agency.
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INVESTIGATIVE ACTIVITY REPORT

Finder records, there is a listing of (513) 489-9043 for
Ronald Sorrell at the Cincinnati address. This listing
could not be confirmed with telephone directory
assistance. .

- The general area of the this property is highlighted in
violet on Figure 2.

> Mr. Rinehart recalls that material removed from Dick’s Creek
was also deposited at the southern end of property where the

Burridge Machine Shop had been located. He said thig is the

same area that may now be a frozen foods business.

- This facility now appears to be Schwan’s Ice Cream and
Finer Foods, 2910 Oxford State Road, Middletown, OH
45044, (513) 422-9950, according to an Internet Web query
at www.smartpages.com. A photograph of this location is
shown 'in Figure 1.

- A query in the Butler County Auditor Internet Web Site
found the following:

® Schwans Consumer brands is the owner/taxpayer of
3,67 acres located at 2908 Oxford State Road, PTIN:
06542095000013;

. Schwans Sales and Enterprises, Inc., is the

owner/taxpayer of a second parcel of property
consisting of 3.67 acres at 2908 Oxford State Road,
PIN: C1720062000017.

® The general area of the this property 1is
highlighted in yellow on Figure 2.

> He said that material from Dick’s Creek was also hauled to
property known as a slag dumping area owned by Armco or AK
gteel and located adjacent to and on the south side of the
waterway. This area is located in the general vicinity to the
south and southeast of where the Burridge Machine Shop was
located. He recalled that there was an access road from the
slag dumping area to Oxford State Road that trucks
trangsporting spoils from the creek may have used. This road
was near the east side of the machine shop property. The
general area of this location is labeled on Figure 2. For all
of the aforementioned properties identified by Mr. Rinehart,
he could not provide more precise details as to where the
material was deposited, the guantities moved, or how much of
the particular work he witnessed.

This document contains neither recommendations nor conclusions of the EPA.
It is the property of the EPA and is loaned to your agency;
it and its contents are not to be distributed outside your agency,

OCE Form 009 (3/97) Page 4




OCE Form 009 (3/97)

ATTORNEY-CLIENT PRIVILEGE/FOIA-EXEMPT
United States Environmental Protection Agency

INVESTIGATIVE ACTIVITY REPORT

On November 12, 2004, CI Arkell left a telephonic voice mail
message with Todd Kelchner concerning the worked performed by
Kelchner Excavating, Inc. (50 Advanced Drive, Springsboro, OH
45066), at Dick’s Creek in 1984. On November 16, 2004, Mr.
Kelchner left two separate veilice mail messages with CI Arkell.
Mr. Kelchner stated that his father, Dick Kelchner, was the
project manager for the work at Dick’s Creek. Dick Kelchner
passed away two years ago. Todd Kelchner was an estimator for
the work they did at the waterway. He could not recall the
extent that he was at the site when the work took place. He
could not provide any information as to where material from
Dick’s Creek may have been placed. Other than himself,
Kelchner Excavating deoes not currently employ anyone that
would have been with the company 20 vears ago. They do not
have any records pertaining to the work that was done.

i o
Figure 1 - Schwan’s Ice Cream and Finer Foods, fka
Burridge Machine shop.

This document contains neither recommendations nor conclusions of the EPA.
[t is the property of the EPA and is loaned to your agency;
it and its contents are not to be distributed outside your agency.
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Government Reaction to AK Steel’s Flood Plain Sampling Proposal for Dicks Creek

Backeround:

Initial Government settlement proposal was sent to AK by OAG in February 2003. Item A.2.
was an interim measure calling for a survey of the flood plain area, both banks, along the whole
length of Dicks Creek Reaches 1 and 2. Work plans and sampling and analysis plans would be
prepared by AK and approved, based on 40 CFR 761, Subpart N. We also stated that PCB
cleanup levels in the flood plain would be 2 ppm, with confirmatory sampling to establish that
cleanup levels have been achieved. Restoration would be achieved by adding clean fill. AK’s
August 8, 2003, counter did not accept any of the Government’s initial settlement proposal.

AK asked about settlerent during Gary Cygan’s deposition, and outside counsel Mary Gade was
assigned to explore on AK’s behalf.

EPA updated past settlement propesal May 11, 2004, in preparation for meeting with OEPA
on May 13, 2004, and meeting with AK on June 2, 2004. Expectations were that FP area west of
MD (south bank) would be delineated and remediated for PCBs to 2.0 ppm and oils to no visible
contamination. FP west of Yankee Road (north side) would be delineated and remediated to 2.0
ppm PCBs. Both areas would be restored with clean materials. Expectation was that further
flood plain characterization would also be done both upstream and downstream of Yankee Road.
Downstream areas identified as of concern included Excello area, Amanda School, and south
bank of DC west of Yankee Road (channelized area). Upstream areas identified were: north side
between Yankee and RR Bridge, area east of Outfall 002 on south side of DC where PCB and
other seeps have occurred, old channel meander on N side of DC (begins about 100 feet upstream
of YR). Remediation was not addressed as an interim measure, but under “additional work .

AK offered on June 2, 2004 to remove PCB-impacted flood plain soil at 2 locations as
identified below (See Figure 2 and samples §23 and S25). This was explained in AK’s June 2,
2004, settlement proposal. No other flood plain sampling was propesed. EPA countered that
we agreed these areas should be remediated plus we wanted a flood plain survey of other areas.

AK Steel has offered (6/16/04 proposal; 6/17/04 settlement meeting) to delineate and remove
PCB containing > 5 ppm PCB flood plain soil at 2 previously identified locations in Reach 1 of
the Dick’s Creek flood plain in response to the government’s request that these areas be
removed. Inaddition, AK has offered to conduct further characterization (for PCBs and TOC)
of the floodplain in both Reaches 1 (12 samples) and Reach 2 (12 samples), pursuant to a
sampling and analysis plan to be submitted and approved in advance, Documents submitted in
support of AK’s proposal are as follows:
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June 16, 2004 Settlement Proposal for the Dick’s Creek Area
Discussion:

EPA’s initial reaction to AK’s proposal was provided to AK at the 6/17/04 settlement
meeting. This is summarized below.

AK has identified the first location to be remediated as EPA’s sampling location 825 (southside
of the DC near Monroe Ditch) . It has identified the extent of contamination as encompassing
approximately 50 square feet and 6 feet deep. EPA told AK it believes the extent of
contamination is much more extensive, extending as far east as Monroe Ditch, and potentially
further west than AK suspects. For example, EPA sample point S24 (west of sample §25)
contained > 5 ppm total PCB congeners (less than 5 ppm Aroclors). AK has identified the depth
of contamination at 6 feet. It may be deeper and characterization would need to
delineate/confirm depth. This is a workplan issue. EPA asked for cleanup of PCBs in excess of
2 ppm; AK has proposed 5 ppm. This cleanup level issue is outstanding.

AK has identified the second location to be remediated as approximately 200 feet downstream of
Yankee Road on the north side of DC near sampling location S23. This is an off-site floodplain
area near the USGS monitoring station. EPA agrees that this area needs to be further delineated
and the PCB contaminated soils removed. This is a workplan issue. EPA asked for cleanup of
PCBs in excess of 2 ppm; AK has proposed 5 ppm. This cleanup level issue is outstanding.

AK has proposed additional FP sampling as identified above. AK proposed 0-2' depth. It was
proposed by the government that samples in Reach 1 should be broken into 2 horizons initially:
0-1"and 1-2'. In Reach 2, we suggested the target depth could be 0-8". This was agreed upon.
However, new information from MCD may require rethinking — see below.

Feedback provided by EPA at the August 18, 2004 meeting was as follows:

EPA has received more info from MCD that sheds light on areas of possible FP contamination.
Hard copies of Attachments to Reggie Arkell’s July 1, 2004, memo were provided to AK. They
were told more documents were on the way and that these documents also needed to be
considered to determine the spatial extent of sampling and that remediation of flood plain soils
outside the previously identified areas also needed to be considered.

EPA provided this information to AK on September __, 2004. There were 3186 documents
(6018 images) on one CD, and 352 documents (1239 images) on the second CD. EPA is
concurrently reviewing the info on the CDs.
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Current Suggested Government Proposal for Discussion:

The flood plain in the channelized area (especially between Sta 0+00 and Sta 60-+00) has been
heavily impacted by past disposal operations from dredging based on the MCD documents
received. Much of the dredge spoils from past dredging of Reach 1 was “panned” onto the flood
plain and upland areas adjacent to Dicks Creek, based on the MCD records. This warrants a
much more intensive flood plain survey for PCBs in Reach 1, due to the higher potential to find
PCB contaminated soils than previously envisioned based on the past conceptual model of PCB
releases from point sources only. All areas of the flood plain within (and upstream of) Reach 1
need more extensive characterization, This sampling can be girdled out by AK based on 40 CFR
Part 761, Appendix Subpart N, in a sampling and analysis work plan and associated quality
assurance project plan. (Subpart N at 40 CFR 761.260 says to use a grid interval of 3 meters
which is probably much to intensive and expensive. Using a 25 x 25 foot grid system with
samples at the corners and composite sample from within the square may still be too much.)
This effort can be combined in a single work plan with the sediment characterization planned as
an interim measure. EPA has previously agreed to allow AK to use EPA Method 680 with
pressurized fluid extraction (Method 3545) as the analytical method. In light of the number of
samples expected, it may be prudent to require some percentage of either Aroclor or congener
testing for confirmation. It is noted that the flood plain samples did not reflect a specific single
Aroclor pattern (see results for samples S23 and S25/528) and are more than likely a
combination of at least Aroclors 1242 and 1248, which are difficult to quantitate when present
together (many common congeners in mid-range). Therefore, the best method for confirmation is
via specific congener analysis. (As an alternative, perhaps the NOAA 18 congeners can be
analyzed and a ratio developed to total PCBs; needs further discussion as to how to do this.)
(Aroclor confirmation sampling would be much more practical. If the Homolog and Aroclor
results vary widely, the lab would be required to investigate the results, explain them and take
appropriate analytical corrective actions that may include retesting some samples. All this would
subject to EPA approval.) The specific areas needing characterization within or upstream of
Reach 1 are as follows (nomenclature is by EPA):

Area A: downstream of Yankee Road, south side DC, to terminus of channelized area;
(Is this area across from sample S23 ?? Dredge spoils were probably spread on both sides of the
DC at this location, How wide is the floodplain on both sides of DC here? What grid interval

would we use here? Should we use 10 foot grid for known hot spots and 25 foot grid for other
characterization areas?)

Area B: upstream of Yankee Road, north side DC, to RR bridge (area owned by AK);

Area D: north side of DC, upstream of RR Bridge to approximately station 19+00 (area partially
owned by AK);

Area E: old channel spoil area, north side of DC, from approximately station 19+50 to station
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25+00 (south of Seneca and Ottawa Streets extended), depth of samples needs to be
greater, perhaps to 10 feet;
Area F: north side of DC, upstream of Area E to slag hauler road (approximate station 48+50);

(Areas B, D. E and F appear to be the entire north side of DC from Yankee Rd Sta 0400 to the
slag hauler road Sta 48+50. Is there a reason to break them out this way? Gary Cygan indicated
that the flood plain was 75 to 50 feet wide along the north side of DC and 4,000 to 5,000 feet
long. Is the FP area to be grid sampled 75 by 5,000 feet? If we used a 25 foot grid system and
apply to 5.000 feet you get 200 transects with 6 samples per transect (3 at the surface and 3 at
some depth) equals 1,200 total samples time $200/sample equals $240.000. Or are we going to

spread our samples withing the entire area bounded by Yankee Rd. Oxford State Rd, slag haul
road . and north side of DC.?)

Area C: upstream of Yankee Road, south side, to remediation area of S25 (area owned by AK);

Area G: south side of DC, from upstream of Monroe Ditch to approximately station 39+00;

Area H: south side of DC, old channel meander area from about station 39+00 to about station
49+00 (depth of samples needs to be greater, perhaps to 10 feet).

(Areas C, G and H are the entire southside of DC from Yankee Rd Sta 0+00 to Sta 49 (same as
the northside.). Is there a reason to break them out this way? Gary Cygan indicated that the FP
on the southside is 5 to 10 feet wide. Would the FP sampling grid area be 10 by 5000 feet?
Using 25 foot transects. used get 200 transects with 2 samples per transect (1 at the surface and
1 at some depth) equals 400 total samples time $200/sample equals $80.000. )

Areas in Reach 2: AK proposed sampling 12 locations in the flood plain between Yankee Road
and Main Street, 6 on each side of DC. No information is available to indicate MCD dredged
spoils were placed in these locations. The governments should accept this proposal, subject to
work plan development.

(Six samples on each side of the DC in Reach 2 is not very many for such a large area, about 1.5
miles) . While no dredging or spoils disposal has occurred in Reach 2 that we know of to date,
we still need to determine if the floodplain sediment is contaminated with PCBs. especially the
north side of DC. It seems to me that we needs to make sure the floodplain in Reach 2 is not a
PCB sink. As I understand things, there has been flooding over the years that has reached the
Amanda School and Amanda neighborhood. How wide is the floodplain on both sides of DC
in Reach 2?7? If the southside Reach 2 FP appears to be higher in elevation, maybe we can focus
more characterization work on the northside FP.??

Are we still seeking more Reach 2 stream sediments characterization, especially at depth?? We
can combine this work with the Reach 2 FP sampling. Say that the area is around 5.000 feet in
length and we use a 50 foot transects we get 100 transects. Per one transect, we would have one
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sample of creek sediment at depth, 3 samples from the FP on the northside and 2 samples on of
the FP on the southside, 100 transects times 6 samples/transect times $200/sample eguals
$120.000)
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Government Heaction to AK Steel’s Flood Plain Sampling Propesal for Dicks Creek

Reach 1

The flood plain in the channelized area has been heavily impacied by past disposal operations
from dredging based on the MCID documents received (Stations -4+00 (approximate) to Station
&60+00). Some of the dredge spoils from past dredging of Reach 1 was disposed of or “panned”
onto the flood plain and upland areas adjacent to Dicks Creek, based on the MCD records. The
remainder was moved io designated upland disposal areas. This localized disposal method
warranis a much more intensive flood plain survey for PCBs in Reach 1 than proposed by AK,
due to the higher potential to find PCB contaminated soils than previously envisioned based on
the past conceptual model of PCB releases from point sources only. All areas of the flood plain
within (and upstream of) Reach 1 (to Slag Hauler Road) need more extensive characterization.
This sampling can be gridded out by AK in a sampling and analysis work plan and associated
quality assurance project plan, and implemented this fall. (If appropriate, this effort can be
combined in a single work plan with the sediment characterization planned as an interim
measure.) EPA has previously agreed with AK to use EPA Method 680 coupled with Method
3545 (pressurized fluid extraction) as the analytical methods. The target depths for analyses are
0-1 foot and 1-2 feet, except as identified below. Number and locations of samples in a given
area (as described below) are a work plan issue and are dependent upon the width of the flood
plain and on information currently known about that area (e.g. known disposal area, downstream
of PCB sources, etc.). Past sample locations and resulis should be included in the work plan for
planning purposes. The specific areas EPA has identified as needing detailed characterization
within or upstream of Reach 1 are as follows (nomenclature is by EPA):

Area A: downstream of Yankee Road, both sides of DC, to terminus of channelized area or 823
remediation area (approximately 400 feet by 60 feet each side);

Area B: upstream of Yankee Road, north side DC, to RR bridge {area owned by AK,
approximately 900 feet by 75 feet), see Figure 1;

Area C: upstream of Yankee Road, south side, to remediation area of $25 (area owned by AK,
approximately 50 feet wide to west end of 8§25 remediation area);

Area D: north side of DC, upstream of RR Bridge (approximate station 9+00) to approximately
station 19+00 (area partially owned by AK; width of FP varies, approximately 1000 1f),
see Figure 2;

Area E: old channel spoil area, north side of DC, from approximately station 19-+00 to station
25+00 (south of Seneca and Otiawa Streets extended), depth of samples needs to be
greater, perhaps to 10 feet, area of about 400 fest deep by 600 feet, see Figure 3;

Area F: north side of DC, upstream of Area E (approximate station 25+00) to slag hauler road
{approximate station 48+50) (area partially owned by AK; width of FP varies,
approximately 2,350 1f);

Area G: south side of DC, from upstream of Monroe Ditch to approximately station 39+00 (area

i



FOIA EXEMPT; PREPARED FOR SETTLEMENT PURPOSES ONLY;
(etober 8, 2004

owned by AK; width of FP varies, approximately 2,900 If);

Ares H: south side of DC, old channel meander area from about station 39+00 to about station
48+00, depth of samples needs to be greater, perhaps to 10 feet, area of about 400 feet
deep by about 900 feet.

Figures 1, 2 and 3 show possible work plan configurations for sampling in Areas B, D and E,
respectively. Sampling locations should be determined by grid lines both parallel and
perpendicular to the river. Area B is more than likely a past spoil disposal area, and is likely to
be contaminated. Area D is unknown as fo contamination status, but past samples showed less
than 5 ppm PCBs. Area E is an old siream meander which was filled in, which may be
contaminated both at the surface and at depth. These three areas are typical of all areas to be
characterized in Reach 1.

Reach 2:

AK proposed sampling 12 locations in the flood plain between Yankee Road and Main Street, 6
on each side of DC. No information is available to indicate MCD dredged spoils were placed in
these locations, The government is willing to agree to a less detailed characterization in this
area, perhaps a spacing of up to 500 feet between samples, but a greater density of samples
should be located adjacent to Excello and Amanda School. The specific locations are a work
plan issue, but this may resuli in about 40 samples total in this area; 15 on the south side and 25
on the north side. EPA has previously agreed with AK to use EPA Method 680 coupled with
Method 3545 (pressurized fluid extraction) as the analytical methods. The target depth for
analyses is (-8 inches. Any past flood sample locations and results should be included in the
work plan for planning purposes.

Remediation of Flood Plaix Areas:

The plaintiffs agree with AK that the flood plain areas identified in its June 16™ settlement
proposal need (o be delineated and remediated. Comments are included below,

AK identified the first location 1o be remediated as EPA’s sampling location 825 (south side of
DC near Orman’s Welding just west of MD). It has identified the extent of contamination as
encompassing approximately 50 square feet and 6 feet deep. EPA believes the extent of
contamination is more extensive, extending as far east as Monroe Ditch, and potentially further
west than AK suspects since EPA sample point 824 (west of sample 825) contained > 5 ppm
total PCB congeners (less than 5 ppm Aroclors). AK has identified the depth of contamination at
6 feet. AK should recognize the contamination may be deeper and characterization would need
to delineate/confirm depth. This is a work plan issue. EPA asked for cleanup of PCBs in excess
of 2 ppm; AK has proposed 5 ppm. EPA is willing to agree to the 5 ppm cleanup level.
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AK identified the second location to be remediated as the location of EPA sample point 823,
located on the north side of DC, approximately 200 feet downsiream of Yankee Road. (Sample
pomt 823 is actually about 350 feet downstream of Yankee Road.). This is an off-site flood plain
area near the USGS monitoring station. EPA agrees that this area needs to be further delineated
and the PCB contaminated scils removed. This is a work plan issue. EPA asked for cleanup of

PCBs in excess of 2 ppm; AK has proposed 5 ppm. EPA is willing to agree to the 5 ppm cleanup
level.

Depending on the results of the fiood plain characterization, EPA expects that AK would agree to
delineate and remediate other flood plain areas with PCBs greater than 5 ppm, either as part of
the interim measures of as part of the long term corrective action.
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Government Reaction to AK Steel’s Flood Plain Sampling Proposal for Dicks Creek
Reach 1

The flood plain in the channelized area has been heavily impacted by past disposal operations
from dredging based on the MCD documents received (Stations -4+00 (approximate) to Station
60+00). Some of the dredge spoils from past dredging of Reach 1 was disposed of or “panned”
onto the flood plain and upland areas adjacent to Dick’s Creek, based on the MCD records. The
remainder was moved to designated upland disposal areas. This localized disposal method
warrants a much more intensive flood plain survey for PCBs in Reach 1 than proposed by AK,
due to the higher potential to find PCB contaminated soils than previously envisioned based on
the past conceptual model of PCB releases. All areas of the flood plain within (and upstream of)
Reach 1 (to Slag Hauler Road) need more extensive characterization.

The specific areas EPA has identified as needing detailed characterization within or upstream of
Reach 1 are as follows (nomenclature is by EPA):

Area A: downstream of Yankee Road, both sides of DC, to terminus of channelized area or 823
remediation area (approximately 400 feet by 60 feet each side);

Area B: upstream of Yankee Road, north side DC, to RR bridge (area owned by AK,
approximately 900 feet by 75 feet), see Figure 1;

Area C: upstream of Yankee Road, south side, to remediation area of 825 (area owned by AK,
approximately 50 feet wide to west end of 825 remediation area);

Area D: north side of DC, upstream of RR Bridge (approximate station 9+00) to approximately
station 19+00 (area partially owned by AK; width of FP varies, approximately 1000 1f),
see Figure 2;

Area E: old channel spoil area, north side of DC, from approximately station 19+00 to station
25+00 (south of Seneca and Ottawa Streets extended), depth of samples needs to be
greater, perhaps to 10 feet, area of about 400 feet by 600 feet, see Figure 3;

Area F: north side of DC, upstream of Area E (approximate station 25+00) to slag hauler road
{approximately station 48+50) (area partially owned by AK; width of FP varies,
approximately 2,350 If);

Area 3: south side of DC, from upstream of Monroe Ditch to approximately station 39-+00 (area
owned by AK; width of FP varies, approximately 2,900 1f);

Area I: south side of DC, old channel meander area from about station 39+00 to about station
48+00, depth of samples needs to be greater, perhaps to 10 feet, area of about 400 feet by
about 900 feet. #

Details of the floodplain sampling project should be addressed in a sampling and analysis
workplan and associated quality assurance project plan. EPA has previously agreed with AK to
use EPA Method 680 coupled with Method 3545 (pressurized fluid extraction) as the analytical

I
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methods. The specific number and locations of samples in each of the above-referenced arcas are
work plan issues and are dependent upon the width of the flood plain and on information
currently known about that area (e.g. known disposal area, downstream of PCB sources, etc.).!
However, to provide some general gutdance for the preparation of acceptable work plans, EPA
has considered possible configurations for sampling efforts in various areas identified above.

A summary of these configurations is set forth below.

As an initial matter, except as noted below, at each sampling location, floodplain characterization
efforts should provide information about PCB concentrations at two depth intervals (0-1 foot and
1-2 feet). Figures 1, 2 and 3 show possible work plan configurations for sampling m Areas B, I
and E, respectively. Area B is more than likely a past spoil disposal area, so the suggested
sampling configuration in Figure 1 reflects a level of effort that is appropriate for an area where
contamination 1s likely to be present. Because Area E 1s a former stream meander (now filled
), which may be contaminated both at the surface and at depth, Figure 3 suggests a sampling
configuration designed to provide information about contamination that may remain in the
former stream channel. To this end, sampling in Area E should include a third depth interval that
will characterize contaminant levels in the former stream channel. Finally, Area D represents an
arca where present contamination status ts unknown, but past samples showed less than 5 ppm
PCBs. As indicated in Figure 2, the proposed sampling configuration for Area D contemplates a
larger sampling interval than used in areas where available information suggests a higher
probability of contamination.

In general, the type of sampling configuration suggested for Area B could be adapted for use in
Areas A and C, while the type of configuration proposed for Area D could be adapted for use in
Areas F and G. In areas where the floodplain is very narrow, a single transect may be sufficient,
but generally at least two transects are anticipated in such areas. In area H, another former
meander area, a sampling configuration could be developed using an approach similar to that
suggested for Area E.

Reach 2

AK proposed sampling 12 locations in the flood plain between Yankee Road and Main Street, 6
on e¢ach side of DC. No imformation is available to indicate MCD dredged spoils were placed in
these locations. The government is willing to agree to a less detailed characterization in this
area, perhaps a spacing of up to 500 feet between samples, but a greater density of samples
should be located adjacent to Excello trailer park and Amanda School. The specific locations are
a work plan issue, but this may result i about 40 samples total in this area; 15 on the gouth side

' Past sample locations and results should be included in the work plan for planning
purposes.
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and 25 on the north side. EPA has previously agreed with AK to use EPA Method 680 coupled
with Method 3545 (pressurized fluid extraction) as the analytical methods. The target depth for
analyses is 0-8 inches. Any past flood sample locations and results should be included i the
work plan for planning purposes.

To assure that the floodplain will not serve as a source of recontamination of Dick’s Creek
following cleanup of Creek sediments, it 1s important to complete charactenization of floodplain
contaminants prior to cleanup of Dick’s Creek. To avoid delays that could prevent completion of
the Creek cleanup next season, workplans should be submuitted to EPA as soon as possible, and
characterization work undertaken this fall.

Remediation of Flood Plain Areas:

The plaintiffs 'agree with AK that the flood plain areas identified in its June 16" settlement
proposal need to be delineated and remediated. Comments are included below.

AK 1dentified the first location to be remediated as EPA’s sampling location S25 (south side of
DC near Orman’s Welding just west of MD). It has identified the extent of contamination as
encompassing approximately 50 square feet and 6 feet deep. EPA believes the extent of
contamination is more extensive, extending as far east as Monroe Ditch, and potentially further
west than AK suspects since EPA sample point S24 (west of sample S25) contained > 5 ppm
total PCB congeners (less than 5 ppm Aroclors). AK has identified the depth of contamination at
6 feet. AK should recognize the contamination may be deeper and characterization would need
to delineate/confirm depth. This 1s a work plan issue. EPA asked for cleanup of PCBs in excess
of 2 ppm; AK has proposed 5 ppm. EPA is willing to agree to the 5 ppm cleanup level.

AKX identified the second location to be remediated as the location of EPA sample point $23,
located on the north side of DC, approximately 200 feet downstream of Yankee Road. (Sample
point S23 is actually about 350 feet downstream of Yankee Road.). This is an off-site flood plain
area near the USGS monitoring station. EPA agrees that this area needs to be further delineated
and the PCB contaminated soils removed. This is a work plan issue. EPA asked for cleanup of

PCBs in excess of 2 ppm; AK has proposed 5 ppm. EPA is willing to agree to the 5 ppm cleanup
level.

Depending on the results of the flood plain characterization, EPA expects that AK would agree to
delineate and remediate other flood plain areas with PCBs greater than 5 ppm, either as part of
the interim measures of as part of the long term corrective action. &
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Techmical Memorandum

For Internsal Discussion Only
Date: 10/06/04

From: Bhooma Sundar, Toxicologist
Corrective Action Section, ECAB, WPTD

To: Robert Guenther
Associate Regional Counsel, ORC

Subject: Derivation of Sediment Cleanup Goal for Dick’s Creek, Reach 2

This memorandum is provided in regponse to the conference calls on 8/20/04 and 9/16/04
between DOJ and the EPA Region 5 RCRA AK Steel case management team. I was asked to
develop a Sediment Cleanup Goal for protection of human health in a stepwise fashion. This
included calculating a biota/sediment accumulation factor (BSAF) for fish and developing a
cleanup goal for Total PCBs in sediment that provides a direct link between fish consumption
rate and risk levels. The data for the derivation of Sediment Cleanup Goals was obtained from
selected tables in the human health risk assessment (DeGrandchamp, 2003) and ecological risk
assessment {Barron, 2003) reports prepared for EPA for the litigation.

Summary

Biota/sediment accumulation factor calculations (BSAF) were performed to determine
the impact of certain levels of PCBs, if allowed to remain in Dicks Creek sediment, on
risk levels for both cancer causing and non-cancer causing situations. The BSAF
calculations were determined using Aroclor PCB data for fish collected by EPA in July
2002 (fish tissue) and March 2003 (sediments, TOC). Furthermore, the caleulations were
done using averages for both the entire reach, river mile 1.7 to 2.8, and again using the
average from calculations involving individual fish samples. The following Tables
identify sediment cleamup goals for different scenarios targeting an excess cancer risk of
I x 105 and a non cancer health end point hazard quotient of 1 for total PCB Aroclors.

Table 1: Sediment cleanup goal(mg/kg) for PCB- Aroclors based on sediment Geometric
mean and BASF calculated from Sediment Average

Exposure Fish Screening BSAF Cancer risk Hazard

Assumptions value (mg/Kg) (lin 100,000} Quotient (1)
Cancer Noncancer

Scenario 1 0.02 0.08 0.30 0.03 0.11

Scenario 2 0.11 0.17 (.30 0.16 (.43

Scenario 3 0.71 0. 95 0.30 1.01 1.36

Scenario 4 0.21 0.27 0.30 0.30 §.38




Table 2: Sediment cleanup goal{mg/kg) for PCB- Aroclors based on geometric mean of
individual fish BSAF data

Exposure Fish Screening BSAF Cancer risk Hazard

Assumptions® | value {mg/Kg) {1in 100,000) Quotient (1)
Cancer Noncancer

Scenario | 0.02 0.08 0.26 (.03 0.13

Scenario 2 0.11 0.17 0.26 0.18 0.27

Scenario 3 0.71 0. 95 0.26 1.17 1.56

Scenano 4 0.21 0.27 0.26 (.35 §.45

* Koot note:

{. Scenario 1 - Fish tissue PCB concentration as recommended by Guidance for Assessing Chemical
Contaminant Data for Use in Fish Advisories, Vol 1,

2. Scenario 2: Fish tissne PCB concentration based on the fish tissue ingestion rate of 17g/day exposure
assumptions described in Dicks Creek HHRA, Degrandchamp, 2003.

3. Scenario 3: Fish tissue PCB concentration based on the fish tissue ingestion rate of 1.5 g/day  as per
. Degrandchamp’s rebuttal on comments, 2004.

4. Scenario 4: Fish tissue PCB concentration based on the fish tissue ingestion rate of 5.25 g/day
exposurs assumptions described in Dicks Creck HHRA, Arcadis, 20603

Recommendations

Results indicate that a PCB concentration of up to 1.2 ppm may be allowed to remain in
Dicks Creek sediment in order to achieve a conservative cancer risk of 1x10-5and a
comparable non cancer health end point. Using geometric mean, similar sediment
cleanup goal was obtained both for “reach average” method driven BSAF and
individually computed fish BSAF. Please refer to uncertainty analysis for additional
assumptions affecting these resulis.

The EPA or state recommended fish tissue PCB levels in fish advisories could be used as
a guiding factor in choosing the most reasonable cleanup goal. As per Table 2 of the
FACT sheet on PCBs update{Office of Water, EPA-823-F-99-019), 2ppb of PCB (EPA
recommended screening criteria) in fish tissue allows 16 meals/month, while 11 ppb
(Dick’s creek HHRA exposure assumptions) allows 4 fish meals/month for cancer health
end point. As per the derived BSAF, a sediment PCB concentration of 1.0 i0 1.4 ppm
would be equivalent to fish PCB tissue concentration of 770 ppb to 980 ppb.

Discussion

Region 5 has developed a methodology to calculate Sediment Cleanup Goal (SCG) using
lipid and TOC (Total Organic Carbon) normalized BSAF. The following steps are
involved in developing SCG.

1. Set acceptable contaminant level in fish (8V)




e e

Determine total organic carbon (TOC) in sediment
Determine lipid content of fish
Calculate BSAF

Calculate the Sediment Cleanup Goal (8CG)

Sten 1: Set Acceptable Contaminant level in fish

The following table provides four scenariosw

Exposure Assumptions Unit Scenario 1' | Scenario 2° | Scenario 3° Scenario 4"
Fish consumption(CR) giday 17 17 1.5 5.258
Exposure frequency(EF) | days 365 365 365
Exposure duration (ED) | year 24 24 24
Body Weight (BW) Kg 70 70 70 70
Averaging time (AT) days ,
Cancer 25,560 25,560 25,560

Noncancer 8,760 8,760 8,760
Fish screening value’ mg/kg
Cancer (1-5) 0.02 0.11 0.71 0.21
Noncancer (HQ = 1) 0.08 0.166 0.95 0.270

1. Scenario ! - Fish tissue PCB concentration as recorymended by Guidance for Assessing Chemical
Contaminant Data for Use in Fish Advisories, Vol 1,

2. Scenario 2: Fish tissue PCB concentration based on the fish tissue ingestion rate of 17g/day exposuie
sssumptions described in Dicks Creek HHRA, Degrandchamp, 2003,

3. Boenaric 3: Fish tissue PCB concentration based on the fish tissue ingestion rate of 1.5 g/day asper
Dr.Degrandchamp’s rebuttal on comments, 2004,

4. Scenario 4: Fish tissue PCB concentration based on the fish tissue ingestion rate of 5.25 g/day
exposure assuinptions described in Dicks Craek HHRA, Arcadis, 2003

Human health risk assessment was the basis for selecting appropriate PCB contamination
level in fish. Dr.Richard DeGrandChamp suggested during the conference call that a
EPA recormmended screening value of 0.02 ppm in fish tissue be used in the calculation
of 8CG(Scenario 1) . This screening value (8V) relates to a risk level corresponding to
one excess case of cancer per 100,000 individuals exposed over a 70- yr lifetime.

The following equation was used 1n calculating the EPA recommended sereening criteria

[(1x10-5/2 kg~ d/mg) * 70 kg}/0.017kg/d = 0.02 mg/kg



The above equation however, does not take in to account the other exposure asswnptions
such as exposure frequency, exposure duration and fraction of fish PCB ingested in
calculating average daily intake. To compensate this deficiency, three site specific
screening values for total PCB in fish was calculated using fish ingestion assumptions
according 1o HHRA for Dick’s Creek (EPA,2003), Dr.Degrand Champ’s revised
ingestion rate based on noncancer health effect of dioxin and HHRA for Dick’s Creek
{Arcadis, 2002) involving adult recreational receptor scenario.

The following eguation was used in calculating daily intake.

Daily Intake = CR*EF*ED*CF*F*{1/BW)*(1/ATc)

Step 2: Determine TOC in Sediments

TOG-
Sediment River mile fraction
1D

803 1.63 G.024
S04 1.7 ¢.013
805 1.87 0.006
506 2 0.005
807 2.45 0.009
508 2.64 0.005
510 0.01 0.008
S11 0.38 2.014
812 2.76 0.008
513 2.81 0.008

The W test condueted to study the data distribution showed a lognormal distribution.
Thegeometric mean of Sediment TOC is 0.009.

Step 3: Determine lipid content of fish

Fishl  Lipid
Fraction

Fo1 0.033
Foz NC

FO3 0.014
Fod 0.02
F05 (.025
Fos 0.018
FO7 MNC

F08 0.017
FOg 0.013
F10 0.03

The W test conducted to study the data distribution showed a normal distribuiion. The
arithmetic mean of fish tissue lipid is 0.021.



Step 4: Calenlate BSAY

BSAF is defined as “ the ratio of a substance’s lipid-normalized concentration in tissue of
an aguatic organism to its organic carbon normalized concentration in surface sediment,
in situations where the ratio does not change substantially over time, both the organism
and its food are exposed and the surface sediment is representative of average surface
sediment in the vicinity of the organism.”

PCB lovels and the respective BEAF of individual

fish
Fish Type River mile Lipid  Total PCB Total PCB  BSAF BSAF
Fraction Arociors  Congeners  Total PCE Total PCR

mofkg ww mg/kg ww  Aroclors Congeners
Common Carp 2.5 0033 3.2 188 022698 1.7838
Smallmouth Bass 2.8NC 1.3 4.21 NC NC
Channel Catfish 28 001 08 222 0.11881¢ 1.0304
Channel Calfish 25 002 0.9 3.7% 0.024196 (.044882
Channel Catfish 25 0025 1.0 243 0.020442 0.023021
Common Carp 25 0.8 38 114 010803  9.14803
Smalimouth Bass 1.7NC 07 4.16 NC NG
Flathead Catfish 1.7 0017 28 101 3.285846 2 6.4362
Channel Catfish 1.7 0013 3.8 1.1 6.90625 §.28
Common Carp 1.7 0.03 4.9 12.9 325 465833

BSAF = ( Cb*foo)/(Cs*f ipig) Where

BSAF = Biota/Sediment Accumulation factor (g carbon/ g lipid)

Chb = Organism concentration at steady state { mg/kg wet wt)

f 1ipia = fractional lipid contents of the tissues (g/g wet wt)

Cs = Contaminant concentration in the sediments (mg/Kg dry wt)
foc - fractional organic carbon contents of the sediments {g/g dry wt)

The above table summarizes the PCB level, lipid fraction and the respective BSAF in
individual fishes caught with in the reach. Based on the reach length ranging from 0.3
to 2.8 river mile, BSAF was calculated by averaging the concentration of aroclor based
PCBs in the sediment, The W test conducted to study the data distribution showed a
lognormal distribution. The geometric mean value of sediment PCB-Aroclor was
determined to be 3.17mg/kg and as per normal distribution of fish PCB aroclor data, the
arithimetic mean was found to be 2.2 mg/kg.

Thus based on a reach average,
BSAY pep-arocolors = (2.2 mglkg * 0.009)/(3.17 mg/kg *0.021} = 0.30

Based on BSAF caleulated from individual fish obtained with in the entire segment of
reach, the geometric mean of BSAF for fish PCB Aroclor is 0.261.



Step 5 : Caleulate Sediment Cleanup Goal (8CG)

The following table provides the séatistical summary of sediment and fish data

distribution.
Parameter il Distribution | Geometric | Arithmetic | Standard MVUE
Mean mearn Deviation
Sediment
PCB-Arcclor | 10 ! Lognormal | 3.17 3.78 6.6%
TOC 10 | Logoormal : 0.009 1.614 0.009
Fish
PCB- Aroclor | 10 | Lognormal | 1.72 22(14) 2.13 2.2
Lipid g Normal 0.021 $.008 .021
BEAF 2 Lognormal | 0.261 10.1 1.82
BSAF(non 8 Lognormal | 0.511 6.64 2.137
normalized)

MVUE — Mininmm variance of unbiased estimate

The sediment cleanup goal was calculated as below
SCG = ( Co* o)/ (BSAF*T jjpig) where

SCG = Contaminant concentration in the sediments (mg/Kg dry wi)
Cb = Organism concentration at steady state ( mg/kg wet wt)
foc = fractional organic carbon contents of the sediments (g/g dry wi)
BSAF = Biota/Sediment Accumulation factor (g carbon/ g lipid)
f sipia - fractional lipid contents of the tissues {(g/g wet wt)

Sediment cleanup goal{mg/ky) for PUB- Aroclers based on sediment Geometric
mean and BASF calculated from Sediment Average

Fish Screening

Exposure BSAF Cancer risk Hazard

Assumptions value (mg/Kg) (lin 100,600) | Quotient (1)
Cancer Noncancer

Scenario 1 0.02 (.08 0.30 (.03 0.11

Scenario 2 0.11 0.17 (.30 0.16 (.43

Scenario 3 0.71 0. 95 0.30 1.61 1.36

Scenario 4 0.21 .27 0.30 0.30 §.38




Sediment cleanup goal{mg/kg) for PCB- Aroclors based on geometric mean of
individual fish BSAF data

Exposure Fish Screening BSAF Cancer risk Hazard

Assumptions* | value (ing/Kg) (1in 100,060) Quotient (1)
Cancer Noncancer

Scenario | 0.02 0.08 0.26 0.03 0.13

Scenario 2 0.11 0.17 (.26 0.18 0.27

Scenario 3 0.71 0.95 0.26 i.17 1.56

Scenario 4 0.21 0.27 (.26 $.35 $.45

* Foot note:

I. Scenario 1 - Fish tissue PCB concentration as recommended by Guidance for Assessing Chemical
Comtaminant Data for Use in Fish Advisories, Vel 1.

2. Scensrio 2: Fish tissue PCB concentration based on the fish tissue ingestion rate of 17g/day expesure
assumptions described in Dicks Creelt HHRA, Degrandchamp, 2003,

3. Scenario 31 Fish tissus PCB concentration based on the fish tissue ingestion rate of 1.5 g/day  as per
Dir Degrandchamp’s rebuttal on comments, 2004,

4. Scenario 4: Fish tissue PCB concemtration based on the fish tissue ingestion rate of 5.25 g/day
gxposure assumptions described in Dicks Creek HHRA, Arcadis, 2003

How the projected numbers in the summary column compare with other clean up
sites:

The SCG was caiculated similar to the approach for human health SCGs used by State of
Washington for Hylebos Waterway, Commencement Bay, Near Shore/Tide Flats
superfund site. 0.5 ppm in sediments has been selected as an appropriate hurnan health
clean up goal, based on the consumption of bass under the reasonable maximum exposure
conditions which equals 1 in ten thousand risk. The corresponding BSAF for bags based
on which the SCG was derived is 4.54 with a total lipid content £ 0.715% and 2
geometric mean on the organic carbon content of sediment at 5.3%.

Uncertainty Analysis

In the absence of information such as fish life-history and home range and the
contaminant of concern (COC) bioconcentration with fish size or age, it is difficult to
accurately imterpret BSAF resulis. Forther, it is uncertain that the fish were coliected at
the site representative of long-term, steady- state bioaccumulation. In light of the above
uncertainties regarding the BSAF calculation, it is possible that the projected sediment

‘cleanup goal may be slightly underestimating or overestimating risk. However,
chlorinated chemicals such as PCBs and PCDs having large Kows and low metabolism

rates tend to provide more reliable BSAFs than chemicals like PAHs which have higher
rates of metabolism.




The sediment cleanup criteria focuses only on fish ingestion of PCB alone. Other
potential exposure pathways such as dermal contact and ingestion of sediment are not
included in this derivation. Further, other potential contaminants such as PAH are not
analyzed m this study. Thus the cancer risk due {0 sediment contarmination on human
health is slightly under estimated in this repori.

The sediment cleanup goal targets the recreational adult receptor who consumes fish at
a level of 17g/ day as the highest level of consumnption and projects the cleanup goal for
even lesser consumption rate. By not calculating worst case scenario which is reasonable
maximum consumption which is 54g/dayfor recreational fishermen, the projected
summary nay underestimate the cancer risk and noncancer hazard associated with
current contamination in sediment.

By following EPA recommended screening value for PCB level in fish tissue, the risk is
slightly overestimated by not considering assumptions regarding fish- preparation. In
other words, it is assumed that 100% of fish tissue is ingested.

Addendum

As per DOI’s reguest on 9/29/04, the tables were recalenlated to derive a sediment
cleanup goal that focused on sediment PCB and fish tissue PCB without
normalizing for either sediment TOC or fish tissue lipid concentration.

Sediment cleanup goal(mg/kg) for PCB- Aroclors based on sediment Geometric mean
and BASF calculated from Sediment Average

Exposure Fish Screening BSAF Cancer risk Hazard

Agsumptions value (mg/Kg) {1in 100,000) Quotient (1)
Cancer Noncancer

Scenario 1 0.02 0.08 0.776 0.025 0.10

Scenaric 2 0.11 0.17 0.776 0.141 0.212

Scenario 3 0.71 0. 95 0.776 8.91 1.18

Scenario 4 0.21 0.27 0.776 §.27¢ 0.34

Sediment cleanup goal(mg/kg) for PCB- Aroclors based on geometric mean of

individual fish BSAF data

Exposure Fish Screening BSAF Cancer risk Hazard

Assumptions* | value (mg/Kg) (1in 106,000) Quotient (1}
Cancer Noncancer

Scenario 1 (.02 0.08 0.511 0.04 0.16

Scenario 2 g.11 0.17 0.511 0.21 0.33

Scenario 3 0.71 0. 95 0.511 1.39 1.86

Scenaric 4 0.21 0.27 0.511 0.41 8.53

* Foot note:




i. Scenario 1 - Fish tissue PCB concentration as recommended by Guidance for Assessing Chemical
Contaminant Data for Use in Fish Advisories, Vol 1.

2. Seenaric 2: Fish tissus PCB concentration based on the fish tissue ingestion rate of 17g/day exposure
assumpticns described in Dicks Creek HHRA, Degrandchamp, 2003,

3. Scenario 3: Fish fissue PCB concentration based on the fish tissue ingestion rate of 1.5 g/day as per
Dr.Degrandchamp’s rebutial on commenis, 2004,

4, Scenario 4: Fish tissne PCB concentration based on the fish tissue ingestion rate of 5.25 g/day
exposure assumptions described in Dicks Creek HHRA, Arvcadis, 2003
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Dredge Spoil Disposal Areas | 3 [ 2235 S”H 34 2

Predging and/or channelization has taken place in 1967, 1975, 1976 and 1984 from point 400
feet west/downstream of Yankee Rd bridge to upsiream/east of Yankee Rd bridge to Sta 150400
{(intersection of North Branch of DC and main DC). {We know that Armeo/AK had at least 57
PCB transformers in 1977, Many of these had probably been there for 20 to 30 years pricr.
Beginning in 1983, Armco/AK began disposing of PCBs transformers, which was completed
around 1999. We do not know the first use date for PCBs hydraulic oil at the Middletown
works. We do know that Armco purchased 990,000 pounds of Monsanto-brand hydraulic oil
between 1970 and 1972. I believe PCB hydraulic oil use began in the mid 1950's.)

1967

The 1967 dredging/channelization between Sta 0400 to Sta 50+00 swaightened the creek by
pushing the sediments onio the existing creek-banks and/or flocdplain areas, This dredging also
isolated two large meanders located at Sta 19+00---Sta 25+00 and Sta 38+00---Sta 48+00. An
estixnated 100,000 cubic yards of creek sediments east of Sta 50 to Sta 150 were also removed to
ongite Armco fill aveas (see MCC 9/1/04 revised Contract Map 142 ). Mm
Action (CA), we should reguire AX to sample s F lermi

if PCBs are present, We may wani to require 25 t0 30 of “1scret1onarysamples” that are chosen
by EPA for this purpose and sampled/tested by AK.

1975 and 1976
The extent of dredging work done in 1975 and 1976 and the location of dredge spoil disposal
areas are unknown at this time.

1984

In 1984, several areas jn DC were dredged from Yankee Rd Sta 0+00 to 58+100. The 1984
project removed 22,180 cubic yards of dredge spoils to ncarby locations. MCD records on the
1984 dredging indicate that show dredge spoils being placed in 6 disposal areas (listed below)
near residential and/or floodplain arcas. We have 10 Daily Counstruction Reports (DCRs) that
give us some information as to the disposition of dredge material in 1984, Note that in the first
Daily Construction Report (DCR1) dated 7/25/84 on the "Location of Spoil Area" entry states
the following: "Kelchner has contacted several landowners along Oxford State Road about
placing spoil on slopes and high portions of properties along Oxford State. He hapes 1o spoil

most of the material with pans and use the haul roads as litile as possible.”
i
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Reggie Arkell's ipterview/memo with- supports the above as he indicated that "ike
materiol taken from Dicls Creek was moved by some type of equipment with o scrapper thai

transported and/or dragged the fill before spreading it onto his property. He did not vecall it
being loaded intc dump trucks of any kind."  Also, the 11/16/04 interview/meme with MCD's
Rinehart states that “project work in 1984 was focused on excavating the matefial from the
banks of the waterway,,..the majorily of material removed was deposited in areas farther away
from the creek....some type of equipment with a scrapper was used to remove most of the
material." MCD's R.mchart also identified the | property as dredge material disposal site.
See Figure 2 and preen property in the Rinehart memo. As part of CA, 1 think the wholg

Tom [ 21s0 indicated that the Glenn Cartage Company property received Dicks Creek
material. See Figure 2 and the violet property in the Rinehart memo. Arcadis Figure 2 provided
by AK shows the two meanders between Yankee Rd and the NY RR bridge. Dicks Creek dredge
material from the larger north-side meander was probably spread onto this property in the same
way a5 the nearby [N property. Arcadis Figure 2 shows 15 floodplain sampling locations
between Yankee Rd and the NYRR bridge, including the proposed deep sampling location at the
top of the north-side meander. Thc northside meander may a.ctually be part of the Glenn Cartage
Company property. AST . )

hould he done in th Qack, -half i these gropertles

The temaining DCRs, with dates, Limits of Earthwork, Locatien of Spoil Area and Copstruction
Activity entry information and disposal amounts are listed below. WNote that the right bank is the
north-side of Dicks Creek and left bank is the south-side if Dicks Creek. See MCC 9/1/04
revised Contract Map 142 ) '

DCR2 dated 8/6/84 Right bank Sta 14+00 to Sta 18+00 (area midway between RR bridge and
Old channel Spoil Area) Location of Spoil Area entry states "Bquipment parked at Oxford State
Road with rear of lot used as disposal sitc.”

DCR3 dated 8/14/84 Right bank Sta 32+00 to Sta 36+00 (near/upstream of Outfall 002)
Location of Spoil Area entry states "Equipment parked at Oxford State Road with rear of lot used
as disposal site." Construction Activities entry states that "widend road on Levey & put 4 ' fill
over Standard Oil & C.G.& E Lines. Removed one tree on Levey Station 36 +00" (Levey is
probably levee.) The Standard Oil and C.G.&E pipclines mentioned above crosses Dicks Creek
(DC) at the NY RR bridge and tuns along Oxford State Rd. Uncleat where the 4 feet of fill
would have been placed, but it could be at Sta 36 .along Oxford State Rd, north of Outfall 002,
See Arcadis Figure 4 map/photo.

B2
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DCR4 dated 8/15/84 Right bank Sta 36+00 to Sta 39-+45 (near/upstream of Outfall 002)
Location of Spoil Area entry states "Equipment parked at Oxford State Road with rear of lot used
as disposal site." Construction Activitics entry states "10:00 to 3:30 Loaded trucks for Armco™

DCRS dated 8/16/84 Right bank Sta 38 +00 to Sta 44 +00 {near/upsiream of Cutfall 002}
Location of Spoil Area entry states "Equipment parked at Oxford State Road with rear of lot used
as disposal site.” Consiruction Activities entry stafes "Loading and hauling dirt between Sta
38+00 -41+64.23 Loading Trucks for Armeo & 2 Buclid Pans hauling in Burridge Machine
Shop Lot...Kelchner started disposal arca in lot behind Burridge Machine Shop.

DCR6a dated 8/21/84 Right Bank Sta 56-+00 to Sta 58+00 (near/upstream of slag haul road)
Location of Spoil Arca entry states "Bquipment parked at Burridge Machive on Oxford State
Road, rear lot used as disposal area".

aken in thc front gortlons 28 the fil} dlrt az have movcd arou:xdoverthe M ears CA samglmg

should also sample the old Armep fot located north/above the Qld Channel Spoil areas and south
of Oxford Staie Rd..

DCRE6h dated 8/21/34 Left Bank Sta 4400 to Sta 6+00 ( near/upstream Yankee Rd bridge)
Location of Spoil Area entry states "Disposal site Middletown Welding Co. Lot. Disposal for left
bank material bctwcen Ya.nkee & RR bndgc“ This i is the Qrman Welding progerty and is

agreements with AK, this areas should be addressed via our hot snut and floodplain samnlmg

DCRT dated 8/28/84 Left bank Sta 54400 to Sta 58400 (near/upstream of slag haul road)
"Removing dirt at creek side and stock piling. Did not haul any today"

DCRS date 7?7 Left Bank Sta 36+00 to Sta 38+00 and Sta 52+00 to Sta 54-+-00

Location of Spoil Area entry states "Disposal area on Armeo lot left side of the stream.”
Construction Activities entry states "2 Euclid pans hauling dirt ...61 loads Armeo lot... site visit
AM. Rmehart " Thismay be the AK Steel Gengral Slag Dumpmg Area 1dent1f" ed by Rmehart

carthls area, ?? he may have used the dred ematerlal to cap the old la landﬂil arca 50

some CA sampling iy the 0- 1' and 1-2' foot zance may be warranted. Susgest we try and get 10
to 20 discretionary sanples for this area. '

DCR 9 dated 9/8/84 Left Bank Sta 24+00 to Sta 28 +00 (south-side opposite the big meander)
Location of Spoil Area entry states "Disposal area Oxford State Rd and Ottawa St Construction
Activities entry states "Loaded and hauled 97 loads on 2 Euclid Pans," This area was not

B3
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arcas.

DCRI0 dated 9/13/84 Left bank Sta 18+00 to Stz 24 +00 (south-side opposite the big meander)
Location of Spoil Area entry statcs "Dlsposal area on rzght bank at statmn 14+00 on pnvata lot
Cccll Osbum Oxford State Rd" i ¢ ank J :

We need to remember that MCD memo dated 8/27/84 describes the proposed installation of 693
feet of "beach drains” mostly on the right bank or north side of Dick's Creek between Stations 8
to 45, The drains are described as 3 to 3.5 feet wide and 12 to 18 inches deep and fill with +4"

slag even with the beach grade. It is unclear to me if these draing are perpendicular or paraliel to
Dicks Creek. Do we want to ask AK for more information on this?? Should they sample

several of the beach drains as part of CA to see if they are a PCB problem??

Lastly, the MCD memo ( page 2, item 4) also mentions a buried 30" metal culvert near 19+65
that has no ouilet to the cresk . This area is located in the "old channel spoil areas” on MCD
Contract 142 Map. The culvert could have accumulated PCBs over the years and/or PCBs may
have discharged to the creek via the culvert. ] think we need to tell AK about this, before the
begin any remediation of this area of Reach 1, '

Based on the above, there are ten suspected areas there 1984 Dicks Creek dredge spoils were
placed. Beginning at Yankee Rd Bridge and moving eastward the suspected arcas are:

. Glenn Cartage property (violet on Figure 2) (north-side DC);

. Back-half of properties between Glenn Cartage and [N properties (north-side DC);
o B propetty (green on Figure 2) (north-side DC);

X Middletown/Ormans Welding (pink of Figure 2) (south-side DC);

e Back-half of propertics located between Sta 12 to Sta 18 (Osbww ot north-side DC);

. 0Old Armeo 1ot/propcrty north of bxg meander betWBen Sta 19 to Sta 25 (north-31de DC),

St .(westmdc] near the old Coke Q_'ven g:gndensata Tank ;

. Pipeline fill-Sta 36, along Oxford State Rd, north of Qutfall 002. (northside DC);
° Burridge Machine Property (vellow on Figure 2) (northside DC); and
° AX Stecl General Slag Dumping Area.

Areas of concern would be the beach drains between Sta § to Sta 45 and buried culvert at Sta
194685.
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Ex Kano Sams
<ExkanoS@lerachiaw .com
>

) TBehlen@ag.state.oh.us, Michael
12/06/2004 12:10 PM Mikuika/R5/USEPA/US@EPA, jeff.hines@epa.state.oh.us,
Michael Calhoun/DC/USEPA/US@EPA,
Steven . Willey@usdoj.gov

To Robert.Darnell@usdoj.gov

CcC

bce

Subject Comments on Sampling

Rob,

Here are Bruce's comments on sampling:

Pre-dredging characterization: While T agree with all of EPA's
comments .

on the sampling, whether they are necessary depends on two things.
First, 1f the sampling is to guide the dredging with post dredging
confirmatory sampling, then I believe AK should be left to decide if
additional pre-sampling work is worth the cost (although I agree with
EPA that it is likely to save money in the long run). If the sampling
is to delineate contamination so that post dredging confirmatory
gsampling 1s not necessary, I believe that all of EPA's comments must
be

implemented. My preference is for pest dredging sampling.

Let me know if you have any comments. Thanks.

NOTICE: This email message 1g for the sole use of the intended recipient{s}
and may contain information that is confidential and protected from disclosure
by the attorney-client privilege, as attorney work product, or by other
applicable privileges. Any unauthorized review, use, disclosure or
distribution 1s prohibited. If you are not the intended recipient, please

contact the sender by reply email and destroy all coples of the original
message.
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Calhoun/DGUSEPAMUS Subject Predging and Dradge Spoil Disposal Areas
12/06/2004 04:02 PM
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Here is a draft of my homework. | will miss the call tornorrow but wilt be in on Wed. thx202-564—8031'

PRIVILEGED AND CONFIDENTIAL
ATTORNEY-CLIENT PRIVILEGED

ATTORNEY WORK PRODUCT
DRAFT

Dredging and/or channelization has teken place in 1967, 1975, 1976 and 1984 from point 400 feet
west/downstream of Yankee Rd bridge to upstream/east of Yankee Rd bridge to Sta 150+0C (intersection
of North Branch of DC and main DC).  (We know that Armco/AK had at least 57 PCB transformers in
1977. Many of these had probably been there for

20 to 30 years prior. Beginning in 1983, Armco/AK began disposing of PCBs transformers, which was
completed around 1998. We do not know the first use date for PCBs hydraulic oil at the Middietown
works. We do know that Armeo purchased 980,000 pounds of Monsanto-brand hydraulic oil between
1970 and 1972. | believe PCB hydraulic oil use began in the mid 1950's, but | cannot prove it yetll}

1867
The 1967 dredging/channelization between Sta 0+00 to Sta 50+00 straightened ihe creek by pushing the
sediments onto the existing creek-banks and/or floodplain areas. This dredging slso isolated two targe

meanders located at Sta 19+00-—Sta 25+00 and Sta 38+00-—-Sta 48+00.  An estimated 100,000 cubic
yards of creek sediments east of Sta 50 to Sta 150 were also removed to onsite Armco fill areas (see

MCC 9/1/04 revised Contract Map 142 ). As part of Correciive Action (CA), should we require AK to
sample several of these fill areas 1o determine if PCBs are present? "f/é _f

1976 and 1976

The location and extent of dredging work done in 1975 and 1976 and dredge spoil disposal areas are
unknown at this time. '

1984

in 1884, several areas in DC were dredged from Yankee Rd Sta 0+00 to 58+100. The 1984 project
removed 22,180 cubic vards of dredge spoils to nearby locations. MCD records on the 1984 dredging
indicate that show dredge spoils being placed in 6 disposal areas (listed below) near residential and/or
floodplain areas. We have 10 Daily Construction Reports (DCRs) that give us some information as to the
disposition of dredge material in 1984. Note that in the first Dally Construction Report (DCR1) dated
7/25/84 on the "Location of Spoil Area" entry states the following: ‘
"Keichner has contacted several landowners along Oxford State Road about placing spoil on slopes and
high portions of properties along Oxford State. He hopes to spoil most of the material with pans and use
the haul roads as little as possible.” '

Reggie Arkell's interview/memo with N supporis the above as he indicaied that "the material
taken from Dicks Creek was moved by some type of equipment with a scrapper that transported and/or
dragged the fill before spreading it onto his property. He did not recali it being loaded inte dump trucks of
any kind." Also, the 11/16/04 intervisw/memo with MCD's Rinehart siates that “"project work in 1984 was
focused on excavaling the material from the banks of the waierway....the malority of material removed
was deposited in areas farther away from the creek....some type of equipment with a scrapper was used
_to remove most of the material." MCD's Rinehart afso identified the |l property as dredge material

disposal site. See Figure 2 and green property in the Rinehart memo. As part of CA,
1 think the whole lot needs io be sampled for PCBs,

. _ e
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The remaining DCRs, with dates, Limits of Earthwork, Location of Spoil Area and Construction Activity
entry information and disposal amounts are listed below. WNote that the right bank is the north-side of
Dicks Creek and left bank is the south-side if Dicks Creek. See MCC 9/1/04 revised Contract Map 142 )

DCR2 dated 8/6/84 Right bank Sta 14+00 to Sta 18+00 (area midway between RR bridge and Old
channel Spoil Area)

Location of Sporl Area entry states "Equrpment parked at Oxford State Road with rear of lot used as
disposal site.” ‘ - f

DCR3 dated 8/14/84 Right bank Sta 32+00 to Sta 36+00 :

Location of Sporl Area entry states "Equipment parked at Oxford State Road W|th rear of 10t used as
disposal site."

Construction Activities entry states that "widend road on Levey & put 4 ' fill over Standard Oil & C.G.& E
Lines..Removed one tree on Levey Station 36 +00" (I could not locate LeyeyWStreet The Standard Oil

and C.G.&E pipelines mentioned above cross Dicks Creek (DC) at the NY RR bridge and run along
Oxford State Rd.  Unclear where the 4 feet of fill would have been placed?)

\ e Vize 21

DCR4 dated 8/15/84 Right bank Sta 36+00 to Sta 39+46 L) é

Location of Sporl Area entry states "Equipment parked at Oxford State Read wrth rear of Iot used as
disposal site."

Construction Activities entry states "10:00 to 3:30 Loaded trucks for Armco"”

DCRS5 dated 8/16/84 Right bank Sta 38 +00 to Sta 44 +00 o/ ¢
Location of Spoﬂ Area entry states "Equipment parked at Oxford State Road wrth rear of lot used as
disposal site."

Construction Activities entry states "Loading and hauling dirt between Sta 38+00 -41+64.23 Loading

Trucks for Armco & 2 Euclid Pans hauling in Burridge Machine Shop Lot...Kelchner started disposal area
in Iot behind Burndge Machme Shop —)

=) FIY e T don ¥ T
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DCR6a dated 8/21/84 Right Bank Sta 56-+00 to Sta 58+00_ Gdnted mS (Mo —JIcu

Location of Spoil Area entry states “Equrpment parked at Burridge Machine on Oxford State Road, rear |ot o ‘

used as disposal area” . | think the disposal area for DCRs 3 thru 6a is the rear lot of the old Burrrdqe
Machine Shop propertv See Figure 2 and vellow property in the Rinehart memo. CA sampling should
focus of the rear half of the lot but some samples should be taken in the front portions as the fill dirt may
have moved around overthe years. /.7

&G N eestce= L = o | L 7l o

DCR6b dated 8/21/84 Left Bank Sta 4+00 to Sta 6+00 N e AL 2 O ctim e

Location of Spoil Area entry states "Disposal site Middletown Welding Co. Lot. Disposal for left bank
material between Yankee & RR bridge". This is the Orman Welding property and is identified in Figure 2
as the pink property. Mike Mikulka says that a photo at Orman's shows the 1984 disturbed/regraded area
adjacent to Dicks Creek. As | understand our current_sampling agreements with AK, this areas should be
addressed via our hot spot and floodplain sampling. Do you agree??

DCRY7 dated 8/28/84 Left bank Sta 54+00 to Sta 53+00 Ly

F

"Removrng dnrt at creek srde and stock piling. Did not haul any today IR Ll

Vi 'L

DCR8 date '?'? Left Bank S‘ta 36+00 to Sta 38+00 and Sta 52+00 io Sta 54+00_ ? VTS TR o L

Location of Spoil Area entry states "Disposal area on Armco lot left side of the stream.” Construction
Activities entry states "2 Euclid pans hauling-dirt ...61 loads Armco lot... site visit A.M. Rinehart." This_
may be the AK Steel General Slag '

Dumping Area identified by Rinehart and shown in Figure 2. | think we have some floodplain samples on
the south side of the creek near this area.?? They may have used the dredge material to cap the old slag
landfill area so some CA sampling in the 0- 1' and 1-2' foot range may be warranted.

DCR 9 dated 9/8/84 Left Bank Sta 24+00 to Sta 28 +00
Location of Spoil Area entry states "Dssposal area Oxford State Rd and Ottawa St." Construction



Activities entry states "Loaded and hauled 97 loads on 2 Euclid Pans." This area was not identified in the

or Rinehart memos. | may be old Armco lot located north/above the Old Channel Spoil areas and
south of Oxford Siate Rd. | could also be AK/Armco property located at the intersection of Oxford State

Rd (northside) and Ottawa St. (westside) near the old Coke Oven Condensate Tanks. %{5( Mﬁ@ @fﬁzﬂfa&f

DCR10 dated 9/13/84 Left bank Sta 18+00 to Sta 24 +00 Lol LoT) . oné
Location of Spoil Area entry states "Disposal area on right bank at station 14+00 on private lot il i
Oxford State Rd". This one is wierd in that left/south bank material is being reported disposed of )

on the right/northside of Dicks Creek?? Sta 14 +00 and Oxford State Rd intersection would be one/two of
the properties shown in Figure 2 that is about half between the

I 2 _Properties 8. 9. and/or 10 as shown in Figure 2. 4.,

Loren 09 o (fudns)
We need to remember that MCD memo dated 8/27/84 describes the proposed installation of 693 feet of
"beach drains" mostly on the right bank or north side of Dick's Creek between Stations 8 to 45. The
drains are described as 3 to 3.5 feet wide and 12 to 18 inches deep and fill with +4" slag even with the =) _
beach grade. ltis unclear to me if these drains are perpendicular or parallel to Dicks Creek. Lastly the (o i
MCD memo ( page 2, item 4) also mentions a buried 30" metal culvert near 19+65 that has no outlet to ' '
the creek . This area is located in the "oil channel spoil areas" on MCD Contract 142 Map that | think may

have high PCBs. The culvert could have accumulated PCBs over the years and/or PCBs may have
discharged to the creek via the culvert.
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Subject Fw: Sampling Commeris doc
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This was sent to Sierra Club and OH. Have they commented on it 77 Seems reasonable to me. Has
anything change-on this?? | think that at least 3 locations should be cored across the Creek to more
accurately quantify the "depth of contamination” at each cross-section. Maybe you can rephrase it to say
the "depth of sediment and the transition mto the native/clean substrate layer"7? We want to make sure
they go down deep enough?? Since they are going to divert the water in the remedial segment, they can
scrapped off the top 0 inches in the shallow creek side areas anyway. The three cores across the creek
could be put in the places (more towards the middie or in depostional areas} where there is at least 6
inches of sediment. Lastly, perfection is the enemy of the good in Reach I and MD!! Ithink we take a
gross source sediment removal and run with it!!

----- Forwarded by Michael Calhoun/DC/USEPA/US on 11/23/04 02:01 PM -
: "Dameli, Robert (ENRD)"

<RDarnell@enrd .usdej.g 1o | ExkanoS@Icsr.com™ <ExkanoS@Icsr.com>,
ov> "TBehlen@ag.state.ch.us™ <TBehlen@ag.state.ch.us>
11/12/04 04:11 PM Michael Mikulka/R5/USEPA/US@EPA, "Willey, Steven (ENRD}"

<SWilley@enrd.usdoj.gov>, Michael
Calhoun/DC/USEPA/LUS@EPA, Peter
Moore/DC/USEPA/US@EPA

Subject Sampling Comments.doc

cc

Attached are draft comments on AK's proposal for sampling to establish the verticle extent of
dredging in Reach 1 and MD. Perhaps we can discuss in conjunction with the biomonitoring
issues call (the subject of a separate email I just sent). Please let me know. Thanks. Rob

Draft
Joint prosecution priviledged
Attorney work product
Prepared for settlement purposes only; not admissible as evidence pursuant to FR 408
To:  Rob Darnell, Trial Attorney
U.S. Department of Justice

One of the outstanding issues from the October 13, 2004, settlement meeting was the government's
response to AK's proposal dated August 11, 2004, for sampling to establish the vertical extefit of
dredging in Reach 1 of Dicks Creek, including Monroe Ditch.

Background




Sediment removal has been proposed for the portion of Dick's Creck extending from about 50 feet
upstream of Outfall 002 to about 50 feet downstream of the USGS Gauging Station near Yankee Road.
Monroe Ditch as far upstream as the second culvert will also be dredged. The purpose of the sampling
proposed by AK is to determine the vertical extent of dredging pecific obiective 1s to verify
whether the confining clay layer underlying Dicks Creck and Monrog Ditch serves as a boundary below
which PCBs do not occur at significant (i.e. greate ppoi) levs

Study Design Proposed by AK

Sediment core samples will be collected from depositional zones within DJick's Creek at approximately
200 foot intervals (approximately 15 locations). Three samples will be collected from the lower reach of
Monroe Ditch, including one sampie at the confluence with Dick's Creek and two samples upstream of
this point. Each sediment core sample will extend up to two feet into the confining clay layer.

Several sediment samples will be collected within or below the clay layer in each core. For example,
samples might be collected from 2 to 6, 6 to 10, 10 to 14 and 14 to 18 inches below the top of the clay
layer. The uppermost sample would be analyzed for PCBs, and the remaiming samples would be held
pending the results of the initial analysis. If PCBs are present above the established cleanup level,
additional samples will be analyzed to determine the vertical extent of dredgmg. The selected samples
will be analyzed for PCBs using pressurized fluid extraction and USEPA Method 680 (PCB
homologues).

USEPA Comments on Study Design

USEPA is of the understanding that all contaminated sediment within Reach 1 will be excavated dnd
removed. The purpose of the pre-remedial sampling is to verify the extent of removal at cross-sections of
Dicks Creek and Monroe Ditch in order to better scope the project. Dicks Creek varies in width in Reach
1 but is generally on the order of 50 - 60 feet in width. The MCD project identified a design channel
width at 60 feet. The question we have is whether one core per cross-section is sufficient to answer the
design question of how deep to excavate and whether or not the depth is constant across the stream
width. Our position is that it is better to do additional sampling at the design stage in order to scope the
construction project as accurately as possible. This should save money in the long term. AK's position is
that the sediment is homogenous across the stream width. This is thought to be unlikely based on past
sampling. As such, the design of the sampling program should verify whether or not this is the case.
Initially, 2-3 cores across the width should be taken and tied to a vertical and horizontal datum such that
the depth of excavation can be adequately determined. The second guestion 1s what should be the
distance between cross sections. USEPA mitially envisioned a distance between cross sections of 50
feet, Certainly in the vicinity of transition structures such as the RR brnidge downstream of Monroe
Ditch, this should not be exceeded. Where there is no transition, perhaps increasmg the distance to 100
feet would be appropriate.

Sampling Methods Preposed by AK

Sediment cores will be collected using a vibracoring device. First, an 8-inch diameter section of pipe or
other casing material will be advanced into the sediment approximately 6 inches below the sediment
surface and dewatered to create a dry work area. Next, a 2-inch wide stainless steel core sampler, with a
butyrate core liner, will be advanced up to 6 feet below the sediment surface using a direct céirent (DC)
vibratory head in conjunction with a slide hammer. The core sampler will be extracted from the sediment
by hand in conjunction with the slide hammer to lessen the chance for disturbing sample integrity. A
basket-type core catcher will be used to retain the sediment core within the butyrate core liner. The liner
will be extruded from the sampler, capped, and labeled (top and bottom).



Sediment samples will be collected from downstream fo upstream, and sampling locations will be
recorded with a global positioning systern (GPS) unit. Sample identification codes will be assigned
consecutively and will indicate the water body sampled, the medium, the location number, and the
sample depth (e.g., DC-CLAY-01-2-8). Sampling logs and field notes will be recorded, according to
methods previously established for the site. Sampling logs will include the depth from the sediment
surface to the confining clay layer. Sampie containers will be appropriately packed, labeled, and placed
in coolers with bagged ice for shipping to the analytical laboratory.

Procedures such as decontamination of equipment, data validation, and health and safety measures will
be conducted in accordance with the Quality Assurance Project Plan (QAPP) and Health and Safety Plan
(HASP) for the site. Disposable equipment will be used where possible to minimize the potential for
cross-contamnation. One equipment blank will be collected each day for any equipment requiring
decontammnation. Field duplicate samples will be collected at a rate of 1 per 10 samples, and matrix
spike/matrix spike duplicate (MS/MSD) samples will be collected at a rate of 1 per 20 samples. Unused
sediment and decontamination fluids will be collected for proper off-site disposal.

USEPA Comments on Sampling Methods Proposed by AK

USEPA agrees with collection via vibracore and the other procedures specified. Prior to collection, a
vertical elevation of the top of the sediment at each sample location should be determined with respect to
a benchmark on shore. This will allow a more accurate estimate of the total volume of sediment to be
excavated. Further, at least 2 and preferably 3 locations should be cored across the Creek to more
accurately quantify the depth of contamination at each cross-section.
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From: “Darnell,Robert (ENRD)" <RDarneli@enrd.usdoj.gov>

To: Robert Guenther/R5/USEPA/US@EPA, Michael
Calhoun/DC/USEPA/US@EPA, Peter Moore/DC/USEPA/US@EPA, GARY
CYGAN/R5/USEPA/US@EPA, Michael Mikulka/R5/USEPA/US@EPA

cc: "Willey,Steven (ENRD)" <SWilley@enrd.usdoj.gov>

Date: Wednesday, November 17, 2004 09:00AM
Subject: FW: Meeting on Friday

From: b.bell@cea-enviro.com [ mailto:b.bell@cea-enviro.com ]

Sent: Wednesday, November 17, 2004 11:39 AM

To: ExkanoS@lerachlaw.com; marilyn.wall@env-
comm.org; daltman@environlaw.com; susan.knight@sierraclub.org

Cc: Darnell, Robert (ENRD)
Subject: RE: Meeting on Friday

Ex Kano - My thoughts on the various issues:

In-situ remediation. I remain strongly opposed to the idea of in-situ
remediation. There are several reasons for this:

* It's unproven technology. There has been mostly lab work and I
believe some pilot scale field work. None of it has been done for a

long enough period to ensure long term results.

* Given the flashly nature of Dicks Creek and the estimates made of
scour velocity, it seems a sure thing that significant downstream
transport of the sediment, activated carbon and PCBs must occur. This
will make monitoring of any in-situ remediation extremely difficult
because you will wind up chasing the remediation downstream.

* Activated carbon will be abraided to smaller and smaller size due to
scour and abrasion in the sediment during high flow velocities. The
activated carbon is likely to be ground down to very small size and
become resuspended in the water column. This does two things. First,
the PCBs will be moved out of the monitoring zone. Second, at some
size, the activated carbon and its associated PCB load will become
available for ingestion and even move through gills. I have no idea how
biologically available PCB will become at that point.

* Definition of success should be sufficiently reduced reduction in fish

https://r5notes3.r05.epa.gov/mail/mmikulka.nsf/($Inbox)/28822240988339DA85256F4F00... 11/17/04
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(if you can find where to monitor after the sediment moves) to lift all
restrictions.

* I see nothing in the habitat and access that would prevent restoration
of the habitat in short order as long as access for dredging and support
is carefully done.

Biological Monitoring: Having said that I oppose the in-situ work for
the reasons above, I agree with EPA's comments on the biomonitoring.
Monitoring of benthic organisms must be included.

Pre-dredging characterization: While I agree with all of EPA's comments
on the sampling, whether they are necessary depends on two things.
First, if the sampling is to guide the dredging with post dredging
confirmatory sampling, then I believe AK should be left to decide if
additional pre-sampling work is worth the cost (although I agree with
EPA that it is likely to save money in the long run). If the sampling

is to delineate contamination so that post dredging confirmatory
sampling is not necessary, I believe that all of EPA's comments must be
implemented. My preference is for post dredging sampling.

Please let me know if you have any questions. Thanks.

Bruce

----- Original Message-----
From: Ex Kano Sams [ mailto:ExkanoS@lerachlaw.com ]
Sent: Tuesday, November 16, 2004 6:50 PM

FBI’UC& A. Bell; marilyn.wall@env-comm.org;
altman@environlaw.com; susan.knight@sierraclub.org

Cc: robert.darnell@usdoj.gov
Subject: RE: Meeting on Friday

Bruce, please include Rob in any thoughts you have about EPA's comments
on in-situ. Thanks.

>>> "Bruce A. Bell" <b.bell@cea-enviro.com> 11/16/2004 11:15:36 AM >>>
If you guys need to call me, I should be available.

Bruce

Sent: Tuesday, November 16, 2004 12:17 PM
To: m.kavanaugh@att.net; Bruce A. Bell; marilyn.wall@env-comm.org;

https://rSnotes3.r05.epa.gov/mail/mmikulka.nsf/($Inbox)/28822240988339DA85256F4F00... 11/17/04



daitman®@environiaw.com; susan,kmght@siermcéuh,mﬂg
Subject: Meeting on Friday

The meeting on Friday will be at 8:30 (for the premeeting) with a
meeting with AK Steel to follow. 1t will be in the Ohio AG's office.

NOTICE: This emall message is for the sole use of the intended
recipient(s) and may contain information that is confidential and
protected from disclosure by the attorney-client privilege, as attorney
work product, or by other applicable privileges. Any unauthorized
review, use, disclosure or distribution is prohibited. If you are not
the intended recipient, please contact the sender by repiy email and
destroy all copies of the original message.

NOTICE: This email message is for the sole use of the intended
recipient(s) and may contain information that is confidential and
protected from disclosure by the attorney-client privilege, as attorney
work product, or by other applicable privileges. Any unauthorized
review, use, disclosure or distribution is prohibited. If you are not
the intended recipient, please contact the sender by reply email and
destroy all copies of the original message.

https:/rSnotes3.r05.epa.gov/mail/mmikulka.ns?/{($Inbox )/28822240988339DA85256F4F00. ..
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From: Michael Calhoun/DC/USEPAJUS

To: Michael Mikulka/R5/USEPA/US@EPA

o "Rojko,Cathy (ENRD)" <CRojko@enrd.usdoj.gov>, GARY
CYGAN/RE/USEPAJUS@EPA, James Morris/R5/USEPA/US@EPA, Peter
Moore/DC/USEPAJUS@EPA, Robert Guenther/R5/USEPAJUS@EPA,
"Willey,Steven (ENRD)" <SWilley@enrd.usdoj.gov>, "Biros,Frank
{ENRD}" «FBiros@enrd.usdgi.gov>, "Darnell,Robert (ENRDY"
<RDarnell@enrd.usdoj.gov>, "Page,Mitchell G. (ENRD)"
<MPage®@enrd.usdoj.gov>

Date: Tuesday, November 16, 2004 01:08PM
Subject:

PRIVILEGED AND CONFIDENTIAL
ATTORNEY-CLTENT PRIVILEGED
ATTORNEY WORK PRODUCT i
DRAFT ~--Suggestions for your review.

Option A--100 ﬁ@@t Transect in Reach 2 creek sediment characterization
proposal

Reach 2 is 1.5 miles (times 5,280/mile)= 7,920 fect/100 ft transects==79
transects at 100’ spacing

79 transects times 6 samples per transect (and 6" sample interval) == 474
total samples if all samples had to be taken, which in some transects may not
happen if the sediment is not to deep.

Spatial sample distribution within the creek could be any one ﬂ‘f the foliowing.
(The 3/4 sampie locations are in the deep depos tional areas that may or may be
in the middle of the creek.)

2
Fo1/2 3/4 5/6 1 or [ 1 3/4 6 ] or [+ 2
34 5 6 ] '
M Creek A 5
ACreek C
{(uniform bottom) _ “Creek B (wide
channel)

{deep area)

We could specify that the samples on the far left and far right of center (numbers
1 and & above) must be in the littoral zone (shallow 6" shore/bank/riffle zone).
This would always keep each location as a single sample and two samples total.
If the creek is very wide a some ipcations {wide channel Creek ),

we could further specify that the sample numbers 2 and 5 would each be a

hittps://rSnotes3 r05.epa.gov/mail/mmikulka.nsf/($lnbox)/CASTAZ1CO9ASAS4FE5256F4KE...  11/17/04
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single sample each if the sediment depth is more the 6" but lgss than 127, For
example, if the depth is 10", they collect a 10" sample and test it for PCBs.

Option B--280 Foot Transect in Reach 2 creek sediment characterization
proposal

Reach 2 is 1.5 miles (times 5,280/ mile)= 7,920 feet/250 ft transects==32
transects at 250 spacing

32 transects times 6 samples per transect {and 6" sample interval) == 192
total samplesif all samples had to be taken, which in some transects may not
nappen if the sediment is not to deep. In this scenario,

the transcects may not be plotted in anh equidistance manner but biased to
deep/depostional and/or location to populated areas. Even if we do this, we will
probably need around 50-75 samples additional discretionary samples based on a
onsite field survey to supplement sampling in some areas. We may decide to
add more transects in certain areas, or more samples to existing transects, or
other areas not known at this time. The base number {1922) and the max
discretionary number (75) gets you to 267 total samples,

hitpsy/rSnotes3 105 .epa.gov/mail/mmikuika nsf/($inbox)/CABTAZICI9ASASAFES256F4E... 11/17/04




Attorney-Clhient Privilege
Prepared for Settlement Purposes Only

o imeach 2

A potentig! issue from the November 19, 2004, settlement meeting was raised by AK s response o
the government position on dredging vs. in-situ in Reach 2. AK seemed to imply that if they agreed
to procesd with dredging of Reach 2, no pre-dredging sampling was needed, and that they would
simnply remove all material in Reach 2, based on their prior Reach 2 swrvey work.. This may be
related to the cost of sampling, which AK has estimated at $350-400 per sample for analytical.

Sediment removal (via hydraulic dredging) has been proposed by the plaintiff’s for the portion of
Bick’s Creek extending from about 50 feet downstream of the USGS Gauging Station near Yankee
Road, to just downstream of Main Sireet. AK has proposed an in-situ carbon addition project, with
subsequent biological monitoring. We anticipate that AK may agree to the government’s proposal
at the December 17, 2604, meeting,

AKX has done sediment probings throughout both Reaches 1 and 2, as well as Monroe Diich, to
determine the volume of sediment to be removed. This probing was done with a metal rod, on
transects spaced every hundred feet, at three points within each transect. AK has estimated the
maximum sediment volume to be removed within Reach 2 of Dicks Creek at about 8600 cubic
vards. USEPA has estirnated the cost of hydraulic dredging at about $100 per cubic yard (Hayes
2004), so the cost would be on the order of $360,000 if all sediment were removed (51,075,000 if
increased by 25% for restoration in riffle areas).

Bisemssion

USEPA had anticipated that a pre-remedial sampling survey would be conducted by AK. 1o
ascertain if the sediment in Reach 2 was contaminated over proposed clean-up levels (1 ppm)
thronghout, or whether comtaminants were isolated in depositional hot spots. If isolated, the cost of
remedial dredging could be reduced by limiting the scope of the dredging project to only those areas
of Reach 2 where contamination is shown fo exist. AK’s statement raises the issue of whether the
plaintiffs should forego a pre-remedial survey and rely solely on post-remedial confirmatory
sampling.

The first issue seems to be whether the probing work can be relied vpon to accurately determine the
scope of the project. We know little about the methodology used by AK 1o conduct the probing
work, and whether or not AK also conducted some visual verification work by pulling hand cores in
conjunction with the probing. Without some verification, it seems gquestionable to rely upon the
probings alone.

&
As Option 1, 1t therefore seems nocessary for AK to take cores at all of the transects correlated to
the probings, 1o verify that the probings accurately reflect the target sediment depths. [fthe
probings are confirmed to be accurate by the cores, then we may be in a position {o agree o have
AK proceed to remediation without further sampling, provided an extensive post-remediation
confirmatory sampling program were conducted. This would save AK the cost of the pre-remedial




sampling, but may create uncertainty of success if post-remediation sampling shows PCBs above 1

Another Option {Opticn 2) would be to have AK core a percentage of trangects o verify the
probings and then sample the cores to ascertain if the sediment is contaminated throughout the core,
and to what depth. AK’s probings estimated that only 29 of the transects in Reach 2 had sediments
1 foot or more in depth. At a minimum, each of these 29 transects should be cored and sampled,
with sample depths targeted at 0-67, 6-127, 12-24°, etc. At each transect, at least 2 cores should be
taken to verify the condition across the stream width. (The second core should be sampled ata
mintmum at the surface interval, if the sediment depth is not consistent across the width, e.g. inside
vs. outside bend of meander.) If each transect had 4 samples, that would be 116 samples.
Additionally, some percentage of transects where the sediment is less than 1 foot (say 10 to 25%)
should be sampled, fo ascertain if this type of area is contaminated. This can be done basedon a
grid of the areas not included in the 29 transects above. This will aliow us 1o gather pre-remedial
information on areas likely to contain PCBs and some limited info on the remainder of Reach 2,
Also, a post-remediation confirmatory sampling program would need to be conducted, but not as
extensive as Option 1. The downsides of allowing this option are as follows: (1) the limited
corings do not confiim the probings resulting in an uncertain remedial project; (2) the sampling
misses one or more PCB hotspots at depths greater than the probings, meaning they are left in place
after remediation; (3) the confirmatory sampling program finds PCBs over 1 ppm.

Option 3 would be to have AK conduct a detailed Pre-remedial design survey to identify both the

target depths via coring, and delineate the PCB contamination by sampling each core. This would

reguire the most expense prior fo remediation, but would ensure the best scope for the remedial

project, and hence the most certainty for AK with respect to project success. Under this scenario, a o
limited confmnat(g sampling program would be required.
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